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three  rectangular  coordinates ;  while  i,j,  k  were  certain  ima- 
ginary units,  or  symbols,  subject  to  the  following  lawa  nf 
combination  as  regards  their  squares  and  products, 

{'-f  =  k^-  -  I,  (A) 

ij  =  k,jk=i,  ki-j,  (B) 

ji  =  ~h,kj  =  ~.  i,  ik  =  -j,  (C) 

but  were  entirely  ^ccyS-om  any  linear  relation  among  them- 
selves; in  such  a  manner,  that  to  establish  an  equation  be- 
tween two  such  imaginary  trinomials  was  to  equate  eacAofthe 
three  constituents,  xyz,  of  the  one  to  the  corresponding  con- 
stituent of  the  other;  and  to  equate  two  quaternions  was  (in 
general)  to  estubliiih  four  separate  and  distinct  equations  be- 
tween real  quantities.  Operations  on  such  quaternions  were 
performed,  as  far  as  possible,  according  to  the  analogies  oS 
ordinary  algebra;  the  distributive  property  of  multiplication, 
and  another,  which  may  be  called  the  associative  property  of 
that  operation,  being,  for  example,  retained  i  with  one  impor- 
tant departure,  however,  from  the  received  rules  of  calculation, 
arising  from  the  abandonment  of  the  commutative  property  of 
multiplication,  as  not  in  general  holding  good  for  the  mixture 
of  the  new  imaginaries ;  since  the  product  Ji  (for  example) 
has,  by  its  definition,  a  diiferent  sign  from  tj.  And  several 
constructions  and  conclusions,  especially  as  respected  the  geo- 
metry of  the  sphere,  were  drawn  from  these  principles,  of 
which  some  have  since  been  printed  among  the  Proceedings 
of  the  Academy  for  the  date  already  referred  to. 

The  author  has  not  seen  cause,  in  his  subsequent  re- 
flections on  the  subject,  to  abandon  any  of  the  principles 
which  have  been  thus  briefly  recapitulated;  but  he  conceives 
that  be  has  been  enabled  to  present  some  of  them  in  a  clearer 
view,  OS  regards  their  bearings  on  geometrical  questions;  and 
also  to  Improve  the  algebraical  method  of  applying  them,  or 
what  may  be  called  the  calculus  of  quaternions. 

Thus  he  has  found  it  useful,  in  many  applications,  to  dis- 
miss the  separate  consideration  of  the  three  real  constituents, 


X,  jf,  2,  of  the  imoginary  trinomial  ix+jg+kz,  aod  W  denote 
that  trinomial  hy  fome  aingU  letter  (taken  often  from  tbe 
Greek  alphabet).  And  on  account  of  the  facility  wild  which 
this  so  called  imayinurtf  expression,  or  square  root  of  a  nega- 
te quantity,  ia  constructed  by  a  riijht  line  havini/ direction  in 
■ice,  and  having x,  y,  z  (ui  its  three  rectangular  componeule, 
r  projections  on  three  rectangular  axes,  be  has  been  inducal 
lo  call  the  trinomial  expression  itself,  as  well  as  the  line  which 
it  represents,  a  recTon.  A  qutUernion  may  thus  be  said  to 
consist  generally  of  a  real  part  and  a  vector.  The  fixing  a 
ipecial  attention  on  this  last  part,  or  element,  of  a  quaternion, 
b)' giving  it  a  special  name,  and  denoting  it  in  many  calcula- 
'm%  hy  a  single  and  special  sign,  appears  to  the  author  lo 
live  been  an  improvement  in  his  method  of  dealing  with  the 
-bjeci:  although  the  general  notion  of  treating  the  consti- 
tuents of  the  imaginary  part  as  coordinates  hod  occurred  to 
bim  in  his  first  researches. 

Regarded  from  a  geometrical  point  of  view,  this  alge- 
bnically  imaginary  part  of  a  quaternion  has  thus  so  natural 
ud  umple  a  signification  or  representation  in  space,  tliat  the 
ilifficolty  is  transferred  to  the  algebraically  real  part ;  and  we 
Ve  tempted  to  ask  what  this  last  can  denote  in  geometry,  or 
what  ia  space  might  have  suggested  it. 

By  the  fundamental  equations  of  definition  for  the  squares 
tod  products  of  the  symbols  i,j,  k,  it  is  easy  to  see  that  any 
(*o-«alled)  real  and  positive  quantity  is  to  any  vector  what- 
ever, as  that  vector  is  to  a  certain  real  and  negative  quantity ; 
tliia  being  indeed  only  another  mode  of  saying  that,  in  this 
ibeory,  every  rector  has  a  ne<jativt  square.  Again,  the  product 
or  any  two  rectangular  vectors  is  a  third  vector  at  right  angles 
lo  both  the  factors  {but  having  one  or  other  of  two  opposite 
directions,  according  to  the  order  in  which  those  factors  are 
token);  a  relation  which  may  be  expressed  by  saying,  that 
(he  fourth  proportional  to  the  real  unit'  and  to  any  two  rect- 
ingular  vectors  is  a  third  vector  rectangular  to  both ;  or,  con- 


tlrersely,  that  theXourtft  proportional  to  any  three  rectangular   ' 
vectors  is  a  quantity  distinct  from  every  vector,  and  of  the  kind 
called  real  in   this  theory,  as  contrasted  with  the  kind  called 
imaginary. 
Now,  in  fact,  what  originally  led  the  author  of  the  present! 
communication  to  conceive  (in  1843)  his  theory  of  qualernioivl 
(though  he  had,  at  a  date  earlier  by  several  years,  speculated  I 
on  triplets  and  sets*  of  numbers,  as  an  extension  of  the  theory  4 
^^   of  couples,  or  of  the  ordinary  imaginaries  of  algebra,  and  a 
^K  as  an   additional  illustration  of  his  views  respecting  the  So*  I 
^B  cnce  of  Pure  Time),  was  a  desire  to  form  to  himself  a  distinct  | 
conception,   and  to  find  a  manageable  algebraical  expresdon, 
of  a  fourth  proportional  to  three  rectangular  lines,  when  the 
DIRECTION'S  of  those  lines  were  taken  into  account;  as  Mr. 
Warrent  and  Mr.  Peacoekt  had  shewn   how  to  conceive  and  J 
express  the  fourth  proportional  to  any  three  lines  having  di-  I 
rection,  but  situated  in  one  common  plane.     And  it  has  sinca  | 

» appeared  to  Sir  William  Hamilton  that  the  subject  of  quater- 
nions may  be  illustrated  by  considering  more  closely,  though 
^efly,  this  question  of  the  determination  of  a  fourth  propo^  , 
^nal  to  three  rectangular  directions  in  space,  rather  in  a  geo>  J 
metrical  than  in  an  algebraical  point  of  view. 

Adopting  the  known  results  above  referred  to,  for  propotw  I 
tions  between  tines  having  direction  in  a  single  plane  (though  I 
varying  a  little  the  known  manner  of  speaking  on  the  sub*  \ 

»ject),  it  may  be  said  that,  in  the  horizontal  plane,  "  West  i 
to  South  as  South  is  to  East,"  and  generally  as  any  direction 
is  to  one  less  advanced  than  itself  tn  azimuth  by  ninety  de- 
grees. Let  it  be  now  assumed,  as  an  extension  of  this  vietr* 
tliat  ill  some  analogous  sense  there  exists  a  fourth  proportional  i 


i  of  (h«  Beyil  Irlth  Aeadem;.  tol.  iiii.  p.  493.      Dnl 

GMtnelHcil  II»pre>enUtlnnt  of  th<  Squ&rs  Boola  ef  IAk    ' 
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•bn.  hj  the  Rft.  Georgf  PcKork.      Cimbridg*.  IRM, 


t  TrMUM  0 
gulrt  QunllllH 


'"  At  three  recUnguUr  directions,  West,  Huutti,  and  Up; 
'"diet  ihis  be  cialleil,  provUionatly,  Forward,  by  contrast  to 
<  opposiie  direction,  Backward,  wliich  muat  be  assumed  to 
ft  (m  ihe  same  general  sense)  a  fourth  proportional  to  the 
Klions  of  West,  South,  and  Down.  We  shall  then  have,  in- 
,  Forward  to  Up  as  South  to  West ;  and  therefore,  as 
tlto  North:  if  we  admit,  as  it  seems  natural  and  almost  ne- 
«rj'  todo,  that  (for  directions,  aa  for  lengths)  the  inverses  of 
*qaiil  ratios  are  equal;  and  that  ratios  equal  to  the  same  ratio 
^  equal  to  each  other.  But  again,  Up  is  to  South  as  South 
Vi  Down,  and  also  as  North  to  Up :  and  we  can  scarcely  avoid 
juimitiing,  or  defining,  that  (in  the  present  comparison  of  di- 
WtioDs)  ratios  similarly  compounded  of  equal  ratios  are  to  be 
roniidered  as  being  themselves  equal  rtitioa.  Compounding, 
Iherefore,  on  the  one  hand,  the  ratios  of  Forward  to  Up,  and 
of  Up  to  South ;  and  on  the  other  hand  the  respectively 
equal  (or  similar)  ratios  of  West  to  North,  and  of  North  to 
L'p,  we  are  conducted  to  admit  that  Forward  is  to  South  as 
West  to  Vp.  By  a  reasoning  exactly  similar,  we  find  that 
Forward  is  to  West  as  Up  to  South ;  and  generally  that  if 
X,  Y,  Z  denote  any  three  rectangular  directions  such  that 
A :  X  : :  Y :  Z,  A  here  denoting  what  we  have  expressed  by 
ihe  word  Forward,  then  also  A  :  Y  : :  Z  :  X  (and  of  course,  for 
the  same  reason,  A :  Z ; :  X  :  Y) ;  so  that  the  three  directions 
XVZ  may  be  alt  ckamjed  together  by  advancing  them  in  a 
trriiary  cycle,  according  Co  the  formula  just  written,  without 
liisiurbing  the  proportionality  assumed.  But  also,  by  the 
principle  respecting  proportions  of  directions  in  one  plane,  we 
may  cause  any  two  of  the  three  rectangular  directions  XYZ 
lo  revolve  together  round  the  third,  as  round  an  axis,  without 
altering  iheir  ratio  to  each  other.  And  by  combining  these 
Uo  principles,  it  is  not  difficult  lo  see  that  because  Forward 
W  been  supposed  to  be  to  Up  as  South  to  West,  therefore 
ite  same  (as  yet  unknown)  direction  "  Forward"  must  be 
'Opposed  to  be  to  any  direction  X  whatever,  as  ani/  direction 
n  perpendicular  to  X,  is  to  that  third  direction  Z  which  is 


perpendicular  to  both  X  and  Y,  and  which  is  obtained  frain 
by  a  right-handed  (and  not  by  a  l<;fuhanded)  rotation,  tbrougrh 
a  right  angle,  round  X ;  in  the  same  manner  as  (and  because) 
the  direction  West  was  so  chosen  as  to  be  lo  the  right  of  South, 
with  reference  to  Up  as  an  axis  of  rotation.  Conversely  we 
must  suppose  that  if  ani/  three  rectangular  directions,  XYZ, 
be  arranged,  as  to  order  of  rotation,  in  the  manner  jusl  now 
stated,  then  Z  :  Y  : :  X  :  A ;  or  in  other  words,  we  must  admit, 
if  we  reason  in  this  way  at  all,  that  the  direction  called 
already  Forward,  will  he  the  fourth  proportional  to  ZYX, 
And  if  we  vary  the  order,  so  as  to  have  Z  lo  the  left,  and  not 
to  the  right  of  Y,  with  reference  to  X,  then  will  the  fourth 
proportional  to  ZYX  become  the  direction  which  we  have 
lately  called  Backward,  as  being  the  opposite  to  that  named 
Forward. 

Again,  since  Forward  is  to  Up  as  South  to  West,  that  is 
in  a  ratio  compounded  of  the  ratios  of  South  to  East  and  of 
East  to  West,  or  in  one  compounded  of  the  ratios  of  West  (o 
South,  and  of  any  direction  to  its  own  opposite;  or,  finally,  in 
a  ratio  compounded  of  the  ratios  of  Up  to  Forward  and  of 
Forward  to  Backward,  that  is,  in  the  ratio  of  Up  to  Back- 
ward, we  see  that  the  third  proportional  to  the  directions  For- 
ward and  Up  is  the  direction  Backivard :  and  by  an  ejuictl]^ 
similar  reasoning,  with  the  help  of  the  conclusions  recently 
obtained,  we  see  that  if  X  be  any  direction  in  tridimenaionat 
space,  then  A ;  X  : :  X :  B  ;  B  here  denoting,  for  shortncBS, 
the  direction  which  has  been  above  called  Backward. 

The  geometrical  study  of  the  relations  between  directions 
in  space,  combined  with  a  few  very  simple  and  guiding  prin- 
ciples respecting  the  composition  of  relations  generally,  might 
therefore  have  led  to  the  conception  or  assumption  of  a  certain 
pair  of  contrasted  directions,  namely,  those  which  we  hare 
called  Forward  and  Backward,  and  denoted  by  the  letters  .\ 
iind  B.  And  these  are  such  that  if  we  conceive  a  quantitative 
element  to  be  combined  with  each,  and  give  the  name  of 
rosiTlvK  vnnv  to  the  unit  of  magnitude  measured  in  the  di- 
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I  JTctiou  of  Forward,  but  t)i»t  of  Negative  Unity  to  tlie  saine 
'  mi^niiuile  mensuml  backwaril;  and  if  we  extend  to  this  po- 
tiu've  nnily  and  to  lines  liaving  direction  in  space  the  received 
ilt£mtioas  of  multiplication,  tbut  "  Positire  Unity  Is  to  Mul- 
tiplier as  Multiplicand  is  to  Product,"  and  that  "  the  product 
of  tiro  equal  factore  is  the  square  of  either ;"  we  may  then 
nmsistenlly  and  naturally  be  led  to  assert  the  same  results  as 
ttioie  already  enunciated  from  the  theory  of  quaternions  re- 
)f>ecling  the  product  of  two  vector^  in  the  two  principal 
OHs,  6rst,  where  those  two  vectors  are  rectangular,  and  se- 
conl,  where  they  ate  coincident  with  each  other.  And  thus 
iMy  we  justify,  or  at  least  interpret  and  explain,  the  funda- 
mental definitions  (A)  (B)  (C)  of  this  theory,  by  regarding 
tbe  iymboU  tjk  as  denoting  three  vector-units  having  three 
rectangular  directions  in  space. 

But  farther,  we  derive  from  this  view  of  the  whole  subject 
10  illustration  (if  not  a  confirmation)  of  the  remarkable  con- 
clunon  that  the  so-called  real  and  positive  unit  -1-  i  is  not  (in 

Illiit  theory)  to  be  confounded  with  any  vector  unit  whatever, 
buis  (o  be  regarded  as  of  a  kind  essentially  distinct  from 
BKry  vector.  For  this  positive  unit  4-  1  is  in  the  direction 
^ve  called  Forward,  and  denoted  by  A.  Now  if  this  could 
^dde  with  a  direction  X  in  tridimensional  space,  then, 
Rhaterer  this  latter  direction  might  be  supposed  to  be,  we 
»iild  always,  by  the  general  formula  A  ;  X  : :  Y :  Z  (where  X 
is  arbitrary),  deduce  the  inadmissible  proportion  X:  X : :  Y : :  Z, 
inwliich  the  two  directions  in  one  ratio  are  identical,  but 
those  in  the  other  are  rectangular  to  each  other.  If  then  we 
resolve  to  retain  the  assumption  of  the  existence  of  a  fourth 
proportional  A  to  three  rectangular  directions  in  space,  as 
■ubject  to  be  reasoned  on  at  all  in  the  way  already  described, 
and  as  determined  in  direction  by  its  contrast  to  its  own  oppo- 
site B  (corresponding  to  an  opposite  order  of  rotation  in  the 
system  X  YZJ,  wc  must  think  of  these  two  opposite  directions 
A  and  B  as  merely  laid  down  upon  a  scale,  but  must  abstain 


ibuting  to  thin  scale  any  one  direction  rather  tban 
anolber  in  tridimensional  space,  as  having  such  or  such  a 
zenith  distance,  or  such  or  such  an  azimuth,  rather  than  such 
or  such  another.  And  the  progression  on  [hie  scale  from  ne- 
gative to  positive  infinity,  obtained  by  combining  a  quanti- 
tative element  with  the  contrast  between  two  opposite  direc- 
tions, corresponds  less  to  the  conception  of  «poce  itself  (though 
we  have  seen  that  considerations  of  space  might  have  fiug- 
jested  it)  than  to  the  conception  oi  time ;  the  variety  wbtcb 
it  admits  is  not  tri-  but  ttni-  dimensional;  and  it  would, 
in  the  language  of  some  philosophical  systems,  be  said  to 
appertain  rather  to  the  notion  of  in^ensitie  than  of  ezfeiimv 
magnitude.  Though  answering  precisely  to  the  progression 
of  the  rjuantities  called  real  in  algebra,  it  has,  when  viewed 
Irom  the  geometrical  side,  somewhat  the  same  sort  oi  imagi~ 
narineig,and  yet  (it  is  believed)  of  utility,  as  compared  with 
lines  in  space,  which  the  square  root  of  an  ordinary  negative 
hail,  when  compared  with  positive  and  negative  quantities. 
'I'his  analogy  becomes  still  more  complete  when  we  observe 
that  (in  this  theory)  the  fourth  proportional  to  any  direction 
X  in  space,  and  either  of  the  two  directions  A  or  B  upon  the 
scale,  is  the  direction  opposite  to  X  ;  so  that,  if  a  vector-unit 
in  any  determined  direction  X  had  been  taken  for  positive 
unity,  then  each  of  the  two  scalar  anilt  in  the  directions  A 
and  B  (in  common,  it  is  true,  with  every  vector-unit  perpen- 
dicular to  X)  might  have  been  called,  by  the  general  nomen- 
clature of  multiplication,  a  square  root  of  negative  one. 

It  is,  however,  a  peculiarity  of  the  calculus  of  quaternions, 
at  least  as  lately  modified  by  the  author,  and  one  which  seems 
to  him  important,  that  it  selects  no  one  direction  in  space  as 
eminent  above  another,  but  treats  them  as  all  equally  related 
to  that  extra-spatial,  or  simply  scalar  direction,  which  has 
been  recently  called  "  Forward."  In  this  respect  it  differs  in 
its  processesfromthe  Cartesian  method  of  coordinates,  and  seems 
often  to  admit  of  being  more  simply  and  directly  applied  to 


i&etratnie»l  of  geon)«(riciil  problems,  because  it  requires  no 
preriou*  Mlection  of  axes,  rectangular  or  other.  The  author 
a,  indeed,  aware  (hat  the  cooperation  of  other  and  better  ana- 
Ij^t*  will  be  necessary  in  ord«r  to  bring  the  method  of  quater> 
MOD)  to  anything  approaching  to  perfection.  But  he  hopes 
llial  an  instance  or  two  of  (he  facility  with  which  some  ques- 
tions at  least  allow  themselves  to  be  treated  by  this  method, 
rten  in  its  present  state,  may  not  be  without  interest  to  the 
Academy.  And  he  conceives  that  two  e.\amplcs  in  particular, 
one  relating  to  the  composition  of  translations,  and  the  other 
to  the  composition  of  rotations  in  space,  may  usefully  be  se- 
lected for  statement  on  the  present  occasion. 

As  preliminary  illustrations  of  the  operations  employed,  it 
may  be  remarked  that  for  any  system  of  lines  having  direction 
in  «pace,  it  is  required  by  many  analogies  (and  is,  for  lines  in 
uae  plane  included  among  the  definitions  or  results  of  the 
tiieofies  of  Mr.  Warren  and  Mr.  Peacock),  that  the  ram  should 
be  regarded  as  being  equal  to  that  one  line  which  constructs 
or  represents  the  total  effect  of  all  the  different  rectilinear 
notions  which  are  expressed  by  the  diifercnt  summands. 
i'ectort  are  therefore  to  be  added  to  each  other  by  a  certain 
geometrical  composition,  exactly  analogous  to  the  composition 
of  motions  or  of  forces,  and  following  the  same  known  rules. 
Sniara,  on  the  other  hand  (that  is  to  say,  the  so-called  real 
juiU  of  any  proposed  quaternions],  admitting  only  of  a  pro- 
gression in  quantity,  and  of  a  change  of  sign,  without  aay 
olW  changes  of  direction,  are  to  be  added  among  themselves 
ly  the  known  rules  of  algebra,  for  the  addition  of  positive  and 
negative  numbers.  The  addition  of  a  scalar  and  a  vector  to 
each  other  can  be  no  otherwise  performed,  or  rather  indicated, 
than  by  writing  their  symbols  with  the  sign  -f-  interposed; 
each  being,  as  we  have  seen,  in  some  sense,  imaginary  with 
rwpect  to  the  other.  These  operations  of  addition  are  all  of 
tlie  commutative,  and  also  of  the  associative  kind ;  that  is  to 
tty,  the  order  of  all  the  summands  may  be  changed,  and  any 
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group  of  them  may  be  collected  or  associated  ioto  one  partial 
num. 

Scalars  are  muUipliedf  as  well  as  added,  by  the  known 
rules  of  ordinary  algebra,  for  the  multiplication  of  real  nom* 
bersy  positive  or  negative ;  because  the  positive  unity  of  the 
system  has  been  assumed  to  be  itself  a  scalar,  and  not  a  rector 
unit. 

For  the  same  reason,  to  multiply  any  vector  by  any  scalar 
Uf  is  in  general  to  change  its  length  in  a  known  ratio,  and  to 
preserve  or  reverse  its  direction,,  according  as  a  is  >  or  <  0 ; 
the  product  is  therefore  a  new  vector,  which  may  be  denoted 
by  aa.  The  same  new  vector  is  obtained,  under  the  f<mn  ao, 
when  we  multiply  the  scalar  a  by  the  vector  a.  Ua  +  a  and 
A  4- 13  be  two  quaternion  £&ctors,  of  which  a  and  b  are  the  scalar 
parts,  and  a,  /3  the  vectors,  then  with  a  view  to  preserving  the 
distributive  character  of  multiplication,  it  is  natural  to  define 
that  the  product  may  bo  distributed  into  the  four  following 
parts : 

(a  +  a)  (&+/3)  =  ab+afi  +  ab  +  afi. 

And  if  the  multiplicand  vector  /3  be  decomposed  into  two  parts, 
or  summands,  one  =  /3|  and  in  the  direction  of  the  multiplier 
a,  or  in  a  direction  exactly  opposite  thereto,  and  the  other 
=  /3«,  and  in  a  direction  perpendicular  to  the  former  (so  that 
/3i  and  /3«  are  the  projections  of /3  on  a  itself,  and  on  the  plane 
perpendicular  to  a),  then  it  may  be  fieurther  defined  that  the 
mmliiplic€Uion  qfany  one  tecior  fi  by  another  vector  a  may  be 
accomplished  by  the  formula 

in  which,  by  what  has  been  shewn,  the  partial  product  a/3i  is 
to  be  considered  as  equal  to  a  scalar,  namely,  the  product  of 
the  lengths  of  •  andf^i,  taken  with  the  sign  —  or +,  accord- 
ing as  the  direction  of  ^i  coincides  with,  or  is  opposite  to  that 
of  • ;  while  the  other  partial  protluct  e^  is  a  rector,  of  which 
the  length  b  the  product  of  the  lengths  of  •  and  ^  while  its 
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Sndion  it  perpenciictilar  to  both  of  their's,  being  obtained 

6inD  that  of  ^  by  making  it  revolve  right-handedly  through 

a  rigiit  angle  round  a  as  an  axis.     These  definitions,  which 

are  compatible  with  the  fonnnlae  (A)  (B)  (C),  and  may  serve 

to  repkee  them,  will  be  found  su£Scient  to  prove  generally, 

and  perhaps  with  somewhat  greater  geometrical  clearness  than 

those  formulae,  the  distributive  and  associative  properties  of 

qoatemion  multiplication,  which  have  been  already  stated  to 

exist    They  give  easily  the  following  corollaries,  which  are 

of  very  frequent  use  in  this  calculus : 

a/3  +  /3a  =  2a/3i=  -2ABco8(A,B);  (a) 

a^  -  /3a  =  2a/32  =  27ABsin(A,  B)  ;  (b) 

A  and  B  denoting  here  the  lengths  of  the  lines  a  and  /3,  and 
(A,  B)  the  angle  between  them ;  while  7  is  a  vector-unit  per- 
pendicular to  their  plane,  and  such  that  a  right-handed  rota- 
tioo,  equal  to  the  angle  (A,  B),  performed  round  7,  would 
bring  the  direction  of  a  to  coincide  with  that  of  /3.  For 
example,  when  /3  =  a,  then  B  =  A,  (A,  B)  =:  0,  and 

a^  =  /3a  =z  a*  =  -  A% 

so  that  the  length  A  of  any  vector  a,  in  this  theory,  may  be 
expressed  under  the  form 

A  =  V^^\  (c) 

More  generally  we  have  the  equation 

ajS  -  /3a  =  0,  (d) 

when  the  lines  a  and  /3  are  coincident  or  opposite  in  direction  ; 
while,  on  the  contrary,  the  condition  for  their  being  at  right 
angles  to  each  other  is  expressed  by  the  formula 

a/3  +  /3a  =  0.  (e) 

These  simple  principles  suffice  to  give,  in  a  new  way, 
algebraical  solutions  of  many  geometrical  problems,  of  various 
degrees  of  difficulty  and  importance.  Thus,  if  it  be  required, 
as  an  easy  instance,  to  determine  the  length  of  the  resultant 
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of  several  successive  rectilinear  motions,  or  the  magnitude  of 
the  statical  sum  of  several  forces  acting  together  at  one  point, 
as  a  function  of  the  amounts  of  those  successive  motions,  or 
of  those  component  forces,  and  of  their  inclinations  to  each 
other,  we  have  only  to  denote  the  components  by  the  vectors 
ail  a^,  •  •  .  Off,  and  their  sum  by  a,  the  corresponding  magni- 
tudes being  Ai,  Aj,  •  • .  An,  and  A ;  and  the  equation 

a  1=  ai  +  oa  -f-  .  .  .  +  a« 

will  give,  by  being  squared, 

a   =  ai  +  a.^  +  •  •  •  +  ci« 

+  ai  a^  4"  ^  <*i  "I"  •  •  •  H"  **i  ^'w  •   ^'w  ^'i  +  •  •  •  > 
that  is,  by  the  foregoing  principles  (after  changping  all  the 
signs), 

A.    zz  A-i    -|-  A2   -^  •  •  •  An 

+  2A,  AaCos(A„  A2)  +  ...  +2Ai  AnC08(A,  A,)  +...  ; 

a  known  result,  it  is  true,  but  one  which  can  scarcely  be  de- 
rived in  any  other  way  by  so  very  short  a  process  of  calcula- 
tion. For  it  is  not  quite  so  easy,  on  the  algebraical  side  of 
the  question,  to  see  that 

(2x)«  +  (2y)«  +  (2z)'  =  2(x«  +  y'  +  ^^  +  2S  (rca/+  yy' + zzf), 
however  easy  this  may  be,  as  it  is  to  see  that 

(Sa)'  =  S(a')  +  S(aa'  +  a' a)  :  (f) 

although  the  geometrical  interpretation  of  the  first  of  these 
two  formulae  is  of  course  more  obvious  than  that  of  the  latter, 
to  those  who  are  familiar  with  the  method  of  coordinates,  and 
not  with  the  method  of  quaternions. 

Again,  let  us  consider  the  more  difficult  problem  of  the 
composition  of  any  number  of  successive  rotations  of  a  body, 
or,  at  first,  of  any  one  line  thereof,  round  several  successive 
axes,  through  any  angles,  small  or  large.  Let  the  axis  of  the 
first  of  these  rotations  have  the  direction  of  the  vector-unit  a, 
(a'  =z  —  1),  and  let  the  amount  of  the  positive  rotation  round 
this  axis  be  denoted  by  a,  which  letter  here  represents  still  a 
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scalir  or  real  number.     Let  /3  be  the  revolving  line,  consi- 

dered  in  its  originml  position  ;  /3'  the  same  line,  after  it  has 

revolved  through  the  angle  a  round  the  axis  a.     The  part,  or 

oofflponeot,  of  /3»  which  is  in  the  direction  of  this  axis,  is  that 

whieh  was  denoted  lately  by  j3| ;  and  the  formula  (a),  when 

moltiplied  by  —  ^  a,  gives,  as  an  expression  for  this  part, 

^1  =  i  O  -  o/3a),  (g) 

because  it  has  been  supposed  that  a^=i  —  \.  This  part  of  j3 
remains  unaltered  by  the  rotation.  The  other  part,  or  com- 
ponent of  j3,  is,  in  like  manner,  by  (b), 

^a  =  i(^  +  a/3a);  (h) 

and  this  part  is  to  be  multiplied  by  cos  a,  in  order  to  find  the 
part  of  j3%  which  is  perpendicular  to  a,  but  in  the  plane  of  a 
and  j3.  Again,  multiplying  by  a,  we  cause  j3i  to  turn  through 
aright  angle  in  the  positive  direction  round  a,  and  obtain,  for 
the  result  of  this  rotation, 

0^2  =  i  (a/3  - /3a)  ; 

an  expression  which  is  the  half  of  that  marked  (b),  and  which 
is  to  be  multiplied  by  sin  a,  in  order  to  arrive  at  the  remaining 
part  of  the  sought  line  /3^  namely,  the  part  which  is  perpen- 
dicular to  the  plane  of  a  and  j3.  Collecting,  therefore,  the 
three  parts,  or  terms,  which  have  been  thus  separately  ob- 
tained, we  find, 

/3'  =  /3i  +  (cos  a  +  a  sina)/32 
=  i  (i3-a/3a)  +  i  cos  a  (/3  +  a/3a) 

+  i  sin  a  (a/3— /3a) 

=  ((co9|j./3-  (sin I)  •  a/3a  +  cos  |  sin  | .  (a/3-/3a)  ; 
that  is, 

/3'  =  (cos  I  +  a  sin  Ij  j3  (cos  |  —  a  sin  |^  ;  (i)» 


•  [Note  added  during  printing.'] — The  printing  of  this  abstract  having  been 
delayed,  the  Author  desires  to  be  permitted  to  append  the  following  remarks : 
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the  operations  here  indicated  being  thus  sure  to  make  no 
change  in  the  part  /B^  which  is  in  the  direction  of  the  axis  of 
rotation,  but  to  cause  the  other  part  ^  to  revolve  round  that 
axis  a  through  an  angle  =  a.  Again,  let  the  same  line  j3' 
revolve  round  a  new  axis  of  rotation  denoted  by  a  new  vector 
unit  a'9  through  a  new  angle  a',  into  a  new  position  /3'' ;  we 
shall  have,  in  like  manner, 


If  we  shoald  make,  for  abridgment 

a  tan  I  =  —  y, 

the  formula  (i)  for  any  single  rotation  might  be  thus  written, 

^  =  (l  +  y)-«^(l+r).  (i') 

And  if  wc  then  made 

I,  j\  A,  being  the  same  three  rectangular  vectors,  or  imaginary  units,  as  in 
the  formulre  (a)  (b)  (c),  but  x,  y,  z,  x',  y',  z',  X,  /i,  v,  being  nine  real  or 
scalar  quantities,  we  should  obtain  the  same  general  formula  for  the  trans- 
formation of  rectangular  coordinates  (with  the  same  geometrical  meanings 
of  the  coefficients  X,  fi,  v,)  as  that  which  Mr.  Cayley  has  deduced,  with  a 
similar  view,  but  by  a  different  process,  and  has  published,  with  other 
**  Results  respecting  Quaternions,"  in  the  Philosophical  Bfagazine  for  Fe- 
bruary, 1845. 

The  present  writer  desires  to  return  his  sincere  acknowledgments  to 
Mr.  Cayley  for  the  attention  which  he  has  g^ven  to  the  Papers  on  Qun- 
temions,  published  in  the  abore-mentioned  Magazine:  and  gladly  recog- 
nises his  priority,  as  respects  the  printing  of  the  formula  just  now  re- 
ferred to.  But  while  he  ooneeiTes  it  to  be  Tery  likely  that  Mr.  Cayley, 
who  had  previously  published  in  the  Cambridge  Mathematical  Journal  tome 
elegant  researches  on  the  rotation  of  bodies,  may  have  peroeiTed,  not  only 
independently,  but  at  an  earlier  date  than  he  did  himself,  the  manner  of 
applying  quaternions  to  represent  such  a  rotation ;  he  yet  hopes  that  he 
may  be  allowed  to  mention,  that  a  formola  differing  only  slightly  in  its  nota- 
tion from  the  formula  (i)  of  the  present  abstract,  with  the  corollariea  th«rt 
drawn  respecting  the  composition  of  successive  finite  rotations,  had  been 
exhibited  to  his  friend  and  brother  Professor,  the  Rev.  Charles  Graves,  of 
Trinity  College,  Dublin,  in  an  early  part  of  thQ  month  (October,  1844), 
which  preceded  that  communication  to  the  Academy,  of  which  an  account  is 
given  above* 


I 


(k) 


|3"  =  (*^<»  1+  "'  ""  g  )  /3'  (cos  ^  -  a'  Mn  ?') ;       (j ) 

'"^ »  on,  for  any  number  n  of  ro[alion>t.  Let  the  la»t  posi- 
voa  of  |j  be  denoted  by  /i, ;  and  since  it  can  easily  be  proved, 
''J' the  theory  of  the  multiplication  of  quaiemions,  that  the 
continued  products  which  present  themselves  admit  of  being 
iWs  transformed : 

(«.|.-, *.!)(»,--— *.|:)... 

in  which  a,  is  a  new  vector  unit,  and  o,  a  new  real  angle,  we 
Rnd  tbut  the  result  of  all  the  n  rotations  is  of  the  form 

It  conducts,  therefore,  to  the  same  final  position  which  would 
ba»e  been  attained  from  the  initial  position  /3,  by  a  single 
rotation  =  d,,  round  the  single  axis  a„  ;  the  amount  and  axiit 
of  this  resultant  rotation  being  determiaed  by  either  of  the 
two  equations  of  transformation  (k),  and  being  independent  of 
ihe  direction  of  the  line  (i  which  was  operated  on,  so  that  they 
are  the  same  for  all  lines  of  the  body. 

If  the  present  results  be  combined  with  the  theorem 
marked  (R),  in  the  account,  printed  in  the  Proceedings  of  the 
Academy,  of  the  remarks  made  by  the  Author  in  Novem- 
ber, 1843,  it  will  at  once  be  seen  that  if  the  several  axes  of 
rotation  be  considered  as  terminating  in  the  points  of  a  sphe- 
rical polygon,  and  if  the  angles  of  rotation  be  equal  respec- 
tively to  the  doubles  of  the  angles  of  this  polygon  (and  be 
taken  with  proper  signs  or  directions,  determined  by  those 
angles),  then  the  total  effeclsof  all  these  rotations  will  vanish; 


16 

or,  in  otber  words,  tbe  body  will  at  last  be  brought  back  to 
iIm;  poittion  from  which  it  set  out. 

Finally,  it  may  be  mentioned  that  the  author  is  in  posses- 
■oa  of  a  general  method  for  expressing  by  quaternions  tbe 
toDgent  planes  and  normals  to  curved  surlaces ;  and  that  in 
applying  this  method  to  find  the  cone  of  tangents  enveloping 
a  girea  sphere,  and  drawn  from  a  given  point,  the  geometrical 
iiapocnbility  of  the  problem,  when  the  point  is  an  internal 
ODC,  ia  expieaaed  by  the  square  of  a  vector  becoming  in  this 
case  positive. 

The  special  thanks  of  the  Academy  were  voted  to  Doctor 
Sunpion  of  ChrisdaDia,  for  his  donation  of  a  fac  simile  of  an 
Irish  MS.  in  the  Library  of  Copenhagen. 


DONATIONS- 

Statutes  of  Trinity  College  (1844),  Dublin. 

Cataloyue  of  the  Egyptian  Manuscripts  in  the  Library  of 
Trinity  College,  Dublin.     By  Edward  HJncks,  D.  D. 

A  Catalogue  of  Roman  Silver  Coins  in  the  Library  of 
Trinity  College.  Presented  by  the  Provost  and  Senior 
Fellows. 

Hectteil  des  Acles  de  la  Sianct  PuUique  de  fAeadSmi* 
Imperiale  dea  Sciences  de  Si.  Petersbourg,  tenue  le  29  De- 
etmbre,  1840,  tt  12  Janvier,  1843. 

Memoire^  de  CAcademie  Imperiale  des  Sciences  de  St. 
Petersbourg ;  sinlh  series.  Sciences  Mal/iematiquea,  tola.  3, 
livraisons  4,  5,6;  torn.  4,  livraiaon  1.  Sciences  Politiijutt, 
torn.  6,  livrtdsons  4,  5,  6 ;  torn.  7,  livraisons  I,  2,  3. 


November  30.     (Stated  Meeting.) 

JAMES  APJOHN,  M.  D.,  Vice-President,  in  the  Chair. 

Mont,  Arago,  of  Paris,  was  unanimously  elected  an  Hono- 
Hemlwr  of  tbe  Academy. 


Cenun  Returns  ordered  by  the  Council,  on  the  1st  July, 
to  be  furnished  to  the  Academy,  were  laid  upon  the  table, 


I  A  List  of  all  Papers  or  Essays  read  before  the  Academy, 
in  the  departments  of  Belles  Lettres  and  Antiquities,  which 
were  referred  to  Council  for  publication,  from  the  17th 
Maicb,  1B28,  to  17th  March,  1844,  containing  the  dates 
of  Buch  reatiing,  the  names  of  the  authors,  whether  or- 
dered by  the  Council  for  publication,  and,  if  published 
in  the  Transactions,  with  the  dates  of  the  Council's  order 
for  publication.* 

2-  A  statement  of  all  payments  made  by  the  Academy  for 
WDod-cuts  and  engravings  for  Proceedings  and  Transac- 
tions, from  1816  to  1645,  inclusive. 

3'  A  statement  of  all  payments  made  by  the  Academy  for 
Ulter-prcss  printing,  from  1816  to  1845,  inclusive. 

*.  Extract  from  Minutes  of  Council,  June  29th,  1840,  con- 
bining  Mr.  Petrie's  contract  to  supply  the  Academy  with 
450  copies  of  his  Essay  on  the  Round  Towers,  at  thirty 
liuUings  per  copy. 

^'  A  statement  of  premiums,  in  money  and  medals,  given  by 
Ihe  Academy  from  15th  March,  1828,  to  June  24th,  1844, 

^-  A  statement  of  the  available  assets  and  liabilities  of  the 
Academy. 


'  Viih  th«  Tiew  of  making  thin  Return  ■«  full  U  pouitila,  it  olio  iocludad 
■*•  Pip«r»  on  Scienoe  which  were  read,  sod  it  wh  conllnued  to  !4th  Jnoa, 

'^,  when  ib«  woion  ended. 


Decembers,  1844. 

REV.  J.  H.  TODD,  D.D.,  Vice-President,  in  the  Chair. 

Read,  a  letter  from  Rev.  T.  R.  Robinson,  D.  D.,  on  the' 
periodical  Meteors  of  the  10th  August. 

Rev.  H.  Lloyd  gave  an  account  of  two  remarkable  hulos 
and  paraselene?,  observed  in  May  and  June  last : 

On  the  27lh  of  June,  at  10"  30"  p.  m.,  a  very  remarkable 
phenomenon  of  paraselense  was  seen  in  Dublin.  The  moon 
was  encompassed,  as  usual,  by  a  halo,  whose  radius  was  about 
22  degrees,  but  so  faint,  that  its  presence  was  unnoticed  by 
some  of  the  observers.  A  cross  of  light  traversed  the  place 
of  the  moon,  the  arms  of  which  were  horizontal  and  verti- 
cal, the  light  fading  off  insensibly  towards  their  extremides. 
The  remaining  parts  of  the  space  within  the  halo  were  darker 
than  the  surrounding  sky.  At  the  extremities  of  the  horizon- 
tal diameter  of  the  circle  were  two  brilliant  paraselene,  having 
tmls  of  light  extending  from  the  moon  ;  of  these  the  eastern 
was  the  most  distinct.  The  whole  phenomenon  is  represented 
in  the  lithograph  sketch  in  the  Appendix. 

This  beautiful  phenomenon  was  witnessed  by  many  obserr- 
ers.  The  appearances  are  briefly  described  in  the  records  of 
the  Magnetical  Observatory,  by  the  assistant  whose  duty  it 
was  to  observe  at  10  p.  m.  ;  and  1  have  likewise  received  notes 
of  them  from  Mr.  O'Neill,  formerly  my  assistant  in  the  ol^ 
servatory  (who  has  likewise  furnished  me  with  an  interesdng 
sketch),  and  from  our  Assistant  Secretary,  Mr.  Clibborn. 

The  state  of  the  sky  at  10  p.m.,  shortly  before  thcappear- 
ance  of  the  phenomenon,  is  thus  recorded  in  the  day-book  of 
the  Observatory :  '■  Sky  ail  very  lightly  overcast ;  small  dark 
masses  of  cumulo-stratus  above  the  southern  horizon,  the  moon 
The  barometer  had  been 


hining  weakly  i 


.ugh  . 


rising  uninterruptedly  during  the  27th,  and  (he  three  days 


•  bictr  preceded  it,  and  continued  to  rise  antil  the  morning  of 
tlie29tii;  at  the  time  of  the  pbenomenoo  it  stood  at  30.052. 
The  temperatuTe  of  the  xir  was  55.0,  and  that  indicated  by  tbe 
«et-bulb  tbennometer  53.4.  Daring  the  pbenooienoB  the 
tky  is  described  in  Mr.  Clibborn's  notes  as  "  covered  with  a 
*biie  fog,  apparently  compoaeri  of  a  tbin  stratum  of  very 
npique  and  fine  vapour,  sufficient  to  obscure  the  stars,  which 
i  do  not  recollect  having  noticed  near  the  moon,  nor  within 
lie  limits  of  tbe  imperfect  circle."  Tbe  halo  was  faint,  ex- 
citing those  parts  of  it  which  were  at  about  tbe  same  altitude 
as  tbe  moon,  and  where  the  prismatic  colours  were  distinctly 
viable.  The  intensity,  however,  was  continually  changing, 
apparvntiy  with  the  changes  of  brilliancy  of  the  moon's  disc. 
"  The  arch  was  all  along  quite  imperfect  at  top,  where  we 
rauld  at  no  time  discover  any  trace  of  a  lal^  moon,  or  even 
say  diRttscd  light  or  appearance  of  arch," 

"  The  true  moon,"  writes  Mr.  Clibbom,  "  appeared  to  be 
riongaled,  and  its  outline  was  hazy  and  iudistioct ;  that  of 
tbe  Use  moons  was  still  more  so.  At  limes,"  be  adds,  "  we 
were  disposed  to  thiuk  there  were  three  false  moons  on  the 
eastern  side,  placed  a  little  behind  and  above  each  other, 
<»i(h  three  distinct  tails  of  light  stretching  towards  the  east. 
On  tbe  west,  the  moon  was  too  diffuse  to  say  that  any  appear- 
inee  of  the  kind  at  any  time  presented  itself" 

*'  The  whole  phenomenon  disappeared,  by  the  clouds  clos- 
ing over  the  moon,  at  7  minutes  before  II  o'clock." 

From  some  rough  measurements  made  by  Mr.  Clibborn,  it 
wemed  that  the  two  false  moons  were  not  exactly  at  the  same 
alatude  as  tbe  true  moon,  appearing  to  fall  below  it  by  about 
half  its  own  diameter.  "  The  false  moon  towards  the  east  was 
ibe  more  perfect ;  and  the  tail  which  extended  from  it  appeared 
10  fade  away  into  space,  and  must  have  been  perceptible  for 
30  or  40  degrees." 

The  most  remarkable,  and  at  the  same  time  the  most  un- 
mmoQ  fculure  of  this  phenomenon  was  (he  beautiful  cross, 
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which  was  sharply  de6ned  and  distinct  throughout^  except  at 
the  ends  of  the  arms,  where  its  light  gradually  melted  away. 
On  looking  through  the  numerouB  notices  of  paraselene,  which 
are  to  be  found  in  the  early  volumes  of  the  Philosophical 
Transactions,  I  find  but  one,  seen  by  Hevelius  at  Dantzic, 
in  the  year  1660,  which  was  similar  to  the  present  phenome- 
non, or  to  that  of  the  preceding  month  described  by  Dr.  Ro- 
binson, The  non-appearance,  in  any  instance,  of  a  complete 
vertical  circle,  seems  to  forbid  the  supposition  that  this  croM 
can  have  been  produced,  like  the  horizontal  white  circle,  by 
reflection  from  the  Jiicels  of  the  prisms  of  ice.  It  is  probably 
a  phenomenon  oi diffraction  ;  and  indeed  it  is  described  by  one 
of  the  gentlemen  who  witnessed  it,  as  resembling  the  cross  of 
light  which  one  sees,  in  looking  at  the  sun  or  any  bright  ob- 
ject, through  the  silk  of  an  umbrella.  It  would  be  impor- 
tant, with  reference  to  the  physical  explanation  of  the  pheno- 
mena, that  the  liglit,  both  of  the  horizontal  circle  and  of  the 
cross,  should  be  analyzed  with  a  tourmaline  or  double- refract- 
ing prism.  The  received  explanation  of  the  former  may  thus 
be  easily  tested ;  for,  it  follows  from  the  hypothesis  upon  which 
that  explanation  rests,  that  the  light  of  the  circle  must  be 
partially  polarized  in  every  part,  the  polarization  inereasiog 
with  the  distance  from  the  moon  or  sun  on  either  side,  up  to 
a  certain  angle,  at  which  it  should  be  complete,  and  agua 
diminishing  from  that  point  to  180°  of  distance,  where  it  should 
disappear. 

A  lunar  halo,  with  a  pair  of  false  moons,  similar  to  that  above 
described,  but  without  the  cross,  was  seen  at  Bandon,  in  the 
County  of  Cork,  on  the  night  of  the  1st  of  May.  The  appear- 
ances are  thus  described  by  Mr.  Kichard  Allmaii  :  "  A  faint 
halo  surrounded  the  moon,  at  a  distance  which  appeared  equal 
to  that  of  the  pole  star  from  the  nearest  point  in  the  Plough. 
In  this  halo,  at  the  extremities  of  the  horizontal  diameter,  ap- 
peared two  nebula-like,  luminous  masses,  between  which  an 
intermittent  stream  of  faint  light  seemed  to  play.     I  first  per- 


nireA  il  sboat  1 1  o'clock.  It  continued  oncbangerf  for  about 
an  bour."  Tbe  pheDomenon  was  seen,  under  a  much  mora 
aMspJex  fonn,  by  Nf r.  Love,  at  Lentoo,  Nottinghainabirc  (sea  . 
FbU.  Mag.,  Nov.  1B44),  and  the  fact  iitilicales  tbe  very  wide 
ootspreail  of  the  high  cirrus  and  cirro-stratus  cloud,  by  the 
(roxtn  particles  of  which  it  is  produced.  The  existence  of  this 
dnwf  tn  tbe  neighbourhood  of  tbe  moon  Is  also  recorded  in 
the  Day-book  of  the  Dublin  Magnetical  Observatory,  at  10 
r.  M.  of  the  same  night.  It  would  be  interesting,  in  this  {>oint 
of  riew,  to  multiply  the  records  of  such  phenomena,  so  aa  to 
be  able  to  (race  the  extent  and  limits  of  tbe  cloud  in  question. 
I  find,  in  the  Philosophical  Transactions,  that  a  remarkable 
halo  surrounding  tbe  sun,  accompanied  with  parhelia,  was  seen 
oa  tbe  same  day  (Oct.  20,  IT4T),  at  Paris  and  Berlin;  bat 
tbe  evidence  derivable  from  such  a  fact  is  incomplete,  in  th« 
absence  of  any  account  from  intermediate  stations. 


Rer.  Thomas  Porter,  D.  D.,  presented  an  ancient  wooden 
table  and  dish,  and  communicated  the  following  notice : 

The  wooden  table  and  dish  to  whicb  this  notice  relates, 
were  dug  up  in  a  peat  moss,  or  turf-bog,  near  the  road  from 
Donaghey,  in  the  towiiland  of  Killygarvan,  parish  of  Desert- 
creighl,  or  Dysertcreaght,  County  of  Tyrone. — (Ordnance 
Surrey,  Sheet  38.)  They  were  found  four  or  5ve  feet  below 
the  Buriace.  With  the  dish  there  was  a  quantity  of  hazel 
■au.  Each  article  was  cut  out  of  a  solid  piece  of  wood,  ap- 
■BTenily  fir.  Tbe  table  is  of  an  oblong  shape,  with  tbe  ends 
rved  inwards  towards  the  centre. 

The  four  short  legs,  about  six  inches  high,  are  in  the  form 
kf  truncated  cones,  and  about  four  inches  lliich.  They  are  con- 
t  their  bases,  except  on  one  side,  by  a  low  rim,  about 
Mie  inch  high,  in  the  longest  side  of  which  are  two  holes, 
nimble  of  admitting  a  cord  or  thong. 

Tbe  dish  was  a  long  oval,  four  or  five  inches  deep,  clum- 


aily  hollowed  out  of  a  piece  of  a  tninlt  of  fir.  Its  length, 
when  found,  was  exactly  the  same  as  the  extreme  leogth  of 
the  table,  two  feet.  Its  brea<!th  was  about  ten  inches,  and 
just  sufficient  to  cover  the  estremities  of  the  four  legs,  but 
not  to  allow  of  its  lying  between  them.  It  has  since  split 
lengthwise,  in  such  a  manner  as  to  alter  its  proportions  mate- 
rially. In  the  edge  of  one  side,  where  it  has  been  somewhat 
injured,  are  the  marks  of  two  holes,  exactly  answering  to  the 
two  in  the  rim  under  the  table.  From  those  particulars  it 
may  be  inferred  that  the  table  was  used  by  persons  who  sat 
on  the  ground  at  their  meals;  and  that  the  dish,  when  not  in 
use,  was  attached  by  a  thong  to  the  under  surface  of  the  table, 
which  might  be  hung  against  the  wall  of  the  dwelling,  or 
slung  on  the  baggage  when  the  owners  migrated  from  place 
to  place  in  the  woods.  It  is  not  improbable,  too,  that  the 
curved  ends  of  the  table  may  (as  has  been  suggested  by  an 
observant  person)  have  been  of  use  in  transferring  meal,  when 
ground  in  a  quern  or  hand-mill,  from  the  table  to  the  disli. 
Possibly,  also,  the  rim  on  the  under  surface  may  have  been 
of  use  in  kneading  dough  for  cakes,  the  table  being  inverted 
for  that  purpose. 

The  workmanship  and  appearance  of  both  articles  are 
rude  in  the  extreme,  and  indicate  a  very  low  state  of  civiliza- 
tion in  the  people  who  used  them. 

Nothing  very  remarkable  has  been  found  in  the  same  bog, 
or  in  any  of  the  many  adjoining  ones,  except  some  stags' 
horns,  which  were  dug  up  in  the  next  little  valley,  in  the 
townland  of  High  Cross,  and  which  are  now  in  the  posses- 
sion of  John  Lindesay,  Esq.,  of  Loughry. 


Aanale^  dcs  Sciences  Physiques  el  NalttrcUes  dA<jricul- 
lure  el  iT Industrie.  PuMiees  par  La  Soctete  Roj/ale  (f  Agri- 
culture, ^-c.  de  Lyon.     Tome  V.  Aniiee  1842. 


23 

Ftora  Batava,  door  Jan.  Koops.  (132.)  Presented  by 
tlie  King  of  Bavaria. 

Synt^tfui  qf  tke  Carboniferous  Limestone  Foasth  t^f  Ire- 
land. Presented  by  the  Author,  Richard  Griffith,  Esq., 
M.  II.  L  A. 

Greenwich  Astronomical  O/nervalions,  1842.  Appen- 
dix to  do.,  1842.  Presented  by  (he  Royal  Astronomical 
Society. 

Proceedings  nfthe  Zoological  Society  of  London.  Part  2. 
(243).  Eeports  of  the  Council  and  Auditors  of  do.  Presented 
by  the  Society. 

Proceedhiffs  qf  do.,  with  Plates  in  Illustration  of  the 
Papers  abstracted,  Stssion  1843,  1844.  Vol.  IV.,  No.  98. 
Presented  by  the  Society. 

Journal  of  the  Statistical  Society  of  London.  Vol.  VII. 
Part  3.     Presented  by  the  Society. 

Statistical  Returns  of  the  Dublin  Metropolitan  Police, 
for  the  y'tarlSAS.      Presented  by  the  Commissioners. 

Journal  of  the  Franklin  Institute.  Third  Series.  Vol.  VL 
Presented  by  the  Institute.  I 

Sixth  Annual  Report  of  the  Cummisnonert  of  the  Loan 
Fund  Board  of  Ireland.     Presented  by  the  Commissioners, 

Fourteenth  Annual  Report  of  the  Belfast  District  Asylum 
for  the  insane  Poor-  March,  1844.  Presented  by  the  Go- 
vernors. 

Tenth  Annual  Report  of  the  Poor  Law  Commissioners, 
1S44  (London).     Presented  by  the  Commissioners. 

The  First  Part  of  the  Ninth  Volume  of  the  Transactions, 
with  the  new  Laws  of  the  Batavian  Society  of  Experimental 
Philosophy.     Presented  by  the  Society. 

The  Blade  of  an  ancient  Bronze  Sword,  mounted  with 
a  modern  Iron  Hilt,  found  in  the  County  Kerry,  Presented 
by  Maurice  O'Connell,  Esq.,  M.  P. 

Several  Cannon  Balls /bund  on  both  Sides  of  the  Boyite, 
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in  the  Neighbourhodd  qfOldbridge.  Presented  by  Lieutenant 
Newenham,  R.  N. 

An  ancient  Bronze  Spear'-headyfrom  Roscommon.  The 
Boss  of  a  Shield.  A  small  Bronze  Celt.  A  decade  Ring  and 
Cross.  A  copper  Fibula.  Presented  by  Abraham  White 
Baker,  Esq. 

A  perforated  Stone^  found  in  the  Grane-yard  at  Kille 
Derrjff  Derry  Art.    Presented  by  Lord  George  A.  Hill* 
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January  13,  1846. 

SIR  Wm.  R.  HAMILTON,  LL.D.,  President,  in  the 

Chair. 

Robert  Scott  Bradshaw,  Esq.,  Thomas  Davis,  Esq.,  Sir 
Richard  Franklin,  M.  D.,  Edmund  Getty,  Esq.,  George  A. 
Hamilton,  Esq.,  M.  P.,  Henry  G.  Hughes,  Esq.,  Capt.  Henry 
James,  R.  E.,  Francis  L'Estran^^e,  Esq.,  Edward  Lucas,  Esq., 
John  Phillips,  Esq.,  Thomas  N.  Redington,  Esq.,  M.  P.,  Mar- 
mion  W.  Savage,  Esq.,  and  Richard  Sharp,  Esq.,  were  elected 
Members  of  the  Academy. 


It  was  moved  by  Sir  VVm.  Betham,  and  seconded  by  P.  D. 
Hardy,  Esq.,  "  That  a  Committee,  not  members  of  the  Coun- 
cil, be  appointed  to  examine  the  Returns  laid  on  the  Table  of 
the  Academy  on  the  30th  of  November  last,  to  inquire  into 
the  facts  therein  stated,  and  to  report  thereon  ;  and  that  the 
Committee  consist  of  Sir  William  Bctham,  Lieut.-Col.  Harry 
D.  Jones,  R.  E.,  Thomas  Hutton,  Esq.,  William  Hogan, 
Esq.,  and  Aquilla  Smith,  Esq.,  M.  D." 

Which  motion^  having  been  put,  was  negatived  without 
a  division. 


Mr.  Robert  Ball  read  a  notice  on  the  original  use  of  cer- 
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tain  Golilen  Ornaments,  and  other  articles,  in   tliu  Museum 
of  the  Royal  Irish  Academy. 

Mr.  Ball  having  urged  on  those  who  study  antiquities 
the  importance  of  applying  observation  and  analogy  to  the 
solving  of  antiquarian  difficulties,  shewed  how  these  instru- 
ments of  inquiry  should  be  applied,  by  the  study  of  races  ol 
mankind  at  present  existing,  whose  state  may  be  stipposed 
somewhat  similar  to  that  in  which  the  people  were  into  whose 
history  inquiry  is  proposed  to  be  made;  it  being  fair  to  look 
for  like  effects  from  similar  causes.  He  referred  to  a  foniie!r 
paper,  read  January,  1844,  in  which  he  shewed  how  metal 
celts,  identical  in  form  with  those  found  in  Ireland, 
used  at  the  present  day  on  the  east  coast  of  Africa ;  and  how 
stone  celts,  also  simitar  to  those  of  Ireland,  were  used  io 
Mexico.  Applying  the  same  reasoning  to  explain  the  object 
and  use  of  the  golden  ornaments  called  by  some  diadems,  hj 
others  gorgets  or  collars,  he  mentioned  that  in  the  Sandwidk 
Islands  the  natives  used  stone  celts  precisely  similar  to  th< 
found  in  Ireland  ;  they  also  had  those  curious  leutilform  disci 
of  stone,  precisely  identical  with  those  found  in  Ireland,  artj 
to  which  sundry  fanciful  uses  have  been  ascribed,  but  which 
Cook  and  others  found  to  be  used  as  bowls  in  a  favourita 
game  of  the  natives,  who  had  bone  bodkins,  &c.,  similar 
those  of  olden  time  in  Ireland;  it  was,  therefore,  little 
than  was  to  be  expected,  to  find  analogies  to  the  golden 
naments  found  associated  with  the  celts  and  bowls  to  which 
Mr.  Ball  referred.  This,  he  maintained,  he  had  done,  in  odi 
case  at  least,  that  of  the  golden  ornament  referred  to,  whid 
has  its  representative  in  the  Sandwich  Isles,  where  gold  ii 
not  known.  Sharks'  teeth,  mother  of  peart,  feathers,  and  baa 
ket  work,  are  so  put  together,  as  was  shewn  by  the  figure 
exhibited,  as  in  all  but  material  to  resemble  the  ornaments  a 
gold  in  the  most  striking  manner. 

From  the  way  in  which  the  ornaments  of  the  Sandwicl 
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hianden  are  stated  to  be  worn,  Mr.  Ball  declared  he  could 
not  doubt  the  golden  ornaments  were  worn  in  a  similar 
manner.  The  Sandwich  Island  articles  to  which  he  alluded 
tormed  a  part  of  the  fine  collection  made  in  Cook*s  voyages, 
and  deposited  in  the  Museum  of  the  University.  He  trusted 
he  would  be  able  to  make  many  of  the  weapons  and  orna* 
neots  therein  contained  useful  in  throwing  light  on  Irish  an- 
tiquities. He  referred  to  several  curious  instances,  where  the 
use  of  hypothecs  had  misled  antiquaries,  and  where  observa- 
tkms  of  existing  people  had  set  their  opinions  aside.  He  men- 
tbned  that  he  had  recently  proved,  that  an  article  long  exist- 
ing in  the  University  Museum,  and  known  as  the  best  example 
at  an  old  form  of  a  trumpet,  had,  by  the  discovery  of  its  re- 
maining parts,  proved  to  be  a  chemical  instrument  for  burning 
gas,  or  inflammable  vapour ;  and  he  concluded  by  stating, 
that  the  article  figured  in  the  seventeenth  volume  of  the  Trans- 
actions of  the  Royal  Irish  Academy,  as  an  astronomical 
instrument  of  the  ancient  Irish,  proved  to  be  a  piece  of  chain 
armour.  These  two  last  mistakes  he  gave  as  examples  of  a 
want  of  exactness  of  observation,  and  of  the  mischief  of  hy- 
pothesis. 

The  Secretary  read  a  paper  by  Professor  Young  of  Bel- 
fast, on  Diverging  Infinite  Series,  and  on  certain  Errors  in 
Analysis  connected  therewith. 

The  subject  of  diverging  series  is  one  of  considerable  per- 
plexity in  analysis,  and  has  giv^n  occasion  to  theories  of  ex- 
planation involving  views  and  statements  entirely  opposed  to 
the  general  principles  of  algebraical  science.  It  has,  for  in- 
itance,  been  affirmed  of  such  series — when  they  present  them- 
selves as  developments  of  finite  expressions — that,  though 
algebraically  true,  they  may,  nevertheless,  be  arithmetically 
false.  By  some  they  are  considered  to  justify  conclusions 
palpably  erroneous  and  absurd,  as,  for  example,  that 
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1 +2+4+. 
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while  by  others  they  are  regarded  as  meaningless  res 
bave  thus  been  altogether  rejected  from  analysis. 

It  is  impossible  to  avoid  the  occurrence  of  these  series: 
they  present  themselves  at  a  very  early  stage  of  algebra,  in  I 
the  form  of  geometrical  progressions  and  binomial  develo|>-  I 
ments;  ami  thenceforward  are  continually  met  with  by  the  | 
analyst  up  to  the  remotest  applications  of  the  integral  calculus. 
The  existing  vagueness  and  indecision,  as  to  the  proper  mode 
of  interpreting  such  series,  is  thus  a  matter  of  some  concern, 
as  calculated  to  retard  the  progress  of  science,  to  diminish  out 
confidence  in  some  of  the  truths  of  analysis,  and  to  give  cor- 
rency  to  results  involving  error  and  contradiction. 

In  the  present  communication  it  will  be  my  endeavour  to 
ascertain  the  causes  of  the  perplexities  and  discrepancies  aboire 
adverted  to,  and  to  discover  the  legitimate  interpretation  of 
diverging  infinite  series;  from  which  it  will,  I  thtnk,  follow 
that  certain  expressions  received  into  analysis  as  the  sums  of 
several  of  these,  are  erroneous.  The  fact  that  Poisson,  Caucby^ 
Abel,  and  indeed  most  of  the  modern  continental  writers,  re- 
ject diverging  infinite  series,  and  pronounce  them  to  have  no 
sums,  does  not  render  such  an  endeavour  the  less  necessary ; 
inasmuch  as  the  analytical  operations,  in  virtue  of  which  finile 
values  have  been  attributed  to  extensive  classes  of  these  s< 
by  Eulerand  subsequent  investigators,  remain,  1  believe,  u 
impugned.  Widely  dtilerent  methods  appear  to  concur  io 
furnishing  the  same  numerical  results  for  such  series ;  as,  foe 
instance,  the  method  of  definite  integrals,  and  that  deduced 
from  the  differential  theorem,  both  so  frequently  applied  by 
Kulcr  to  effect  the  summations  of  scries  of  this  kind ;  and  tbe 
numerical  results  obtained  by  him  have  often,  apparently,  been 
verified  by  later  computers;  some  of  whom  have  employed 
methods  quite  distinct  from  those  ofEuler;  as,  for  instance^ 


iluraer,  who  arrived  at  Euler'a  results  by  ai«l  of  considerations 

Jrawn  from  the  theory  of  continued  fractions.* 

So  tong,  therefore,  as  the  admitted  operations  of  analysia 
tbus  conduct  to  conclusions — and  conclusions,  too,  mutually 
confirmatory  of  one  another,  though  arrived  at  by  very  diffe- 
rent paths — we  are  surely  not  authorized  in  summarily  reject- 
ing them  as  meaningless  or  absurd,  merely  on  account  of  any 
inherent  difficulties  involved  in  them.  The  only  ground  fur 
sacb  rejection,  that  can  generally  be  considered  as  sufliciently 
co^ut  by  analysts,  roust  be  errors  in  the  reasoning  by  which 
those  conclusions  are  reached.  In  attempting,  therefore,  now 
to  point  out  the  existence  of  these  errors,  it  will  be  perceived 
that  I  proceed  on  the  assumption  that  nothing  has  as  yet  been 
advanced,  by  the  rejectors  of  diverging  infinite  series,  against 
the  reatoningi  of  Euler,  Lacroi.T,  and  others,  in  reference  to 
this  matter ;  more  especially  that  the  method  of  definite  inte- 
grals, and  that  depending  on  the  dilFerential  theorem,  have 
not  as  yet  been  shewn  to  be  erroneous.  1  may  be  wrong  in 
this  supposition  ;  if  so,  I  should  feel  most  anxious  to  withdraw 
this  Paper,  rather  than  obtrude  upon  the  attention  of  the 
Academy  the  discussion  of  a  topic  already  disposed  of — and, 
doubtless,  in  a  more  complete  and  satisfactory  maimer — else- 
where. 

1. — As  noticed  above,  the  first  step  in  the  general  theory 
of  series  occurs  under  the  head  of  geometrical  progression ;  the 
form  of  the  series  proposed  for  summation  being 

a-\-  ax  -\-  ax^  +  ax^  -f  &c,  ( 1 ) 

where  it  is  to  be  observed  that  the  "  &c."  implies  the  endless. 
[iR^reBsion  of  the  terms  beyond  ax',  according  to  the  law  exr 
hibited  in  the  terms  which  precede;  excluding,  however,  every 
thing  in  the  form  of  supplement  or  correction.  The  general 
expresuon  for  the  sum  of  n  terms  of  this  series  is  known  to  be 


t^s  customary  to  write  the  derelopment  of  y- — -  as  fol- 
lows, viz. 

y-^  =  a  +  ax+  ax^+  axr^  +  &c.  (3) 

and  then  to  commit  the  mistake  of  confounding  this  with  tbe 
series  (1)  above;  overlooking  the  fact  that  the  "  &e,"  in  the  one, 
except  under  particular  restrictions  as  to  the  value  of  x,  is 
very  different,  as  to  the  meaning  involved  in  it,  from  that  in 
the  other. 

If  we  dispense  with  the  "  &c."  in  the  series  ( I ),  we  jnay 
write  that  series  thus  : 

a  +  ax+ax*  +  ar'+  .  . .  +ax\  (4) 

the  sum  of  which  will  be  truly  expressed  by  tbe  formula  (2), 
by  making  »  infinite;  as  that  formula  is  perfectly  general. 

But  this  same  formula  gives  for  j the  development 
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=  a  +  ax  ■{■  ax'  +  az'  +  .  . .  +  a 
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shewing  that  the  "  &c."  in  (3)  differs  from  that  in  (1)  by  a 

quantity  which  is  infinitely  great,  whenever  x  is  not  a  proper 

function :  except  in   the  single  case  of  a;  =  —  1 ,     When  * 

i«  a  proper  fraction,  the  two  series  become  identical  by  the 

.   ax' 
evanescence  of  ; . 

1  —  3; 

It  thus  appears  that  — —  is  not  the  fraction  which  gene- 
rates the  series  (1),  .r  being  unrestricted:  what  this  fractJOD 
really  generates  is  exhibited  in  (5)  above,  an  equation  whidi 
is  always  true,  whatever  arithmetical  value  we  assign  toar 
and  to  obtain  the  general  expression  for  the  sum  of  (1),  wi 
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o       a  ax 

must  connect  to the  correction  — :  a  correction 

1— X  1— x 

wliich  is  ambiguoiiB  as  to  sign,  when  x  is  negative. 

When  X  is  >  1,  the  series,  omitting  this  correction,  is  oo  ; 
the  correction  itself  is  also  oo,  and  opposite  in  sign  :  it  is  the 
difference  of  these  two  infinites  which  is  the  finite  undeveloped 
expression. 

There  is  thus  no  discrepancy  between  a  geometrical  series 
and  the  espresmon  which  generates  it :  nor  is  it  the  case  that 
by  connecting  the  two  by  the  sign  of  equality,  we  shall  have 
an  equation  algebraically  true,  but  in  certain  cases  arithme- 
tically feilse,  as  has  been  firequently  aflirmed  of  late.  The  re- 
rene  of  this  aflbmation  is  the  more  correct  statement ;  inas- 

moch  as  by  interposing  the  sign  of  equality  between 

and  the  series  (1),  instead  of  the  series  (5),  we  have  an  equa- 
tion algebraically  fidse,  though,  within  certain  limits,  arith- 
metically true :  this  last  circumstance  arising  from  the  fact 
that  the  omitted  correction,  which  renders  the  equation  alge- 
braically defective,  would  have  vanished  of  itself,  between  the 
arithmetical  limits  adverted  to,  had  it  been  introduced.  Thus, 
the  series  noticed  at  the  commencement  of  this  paper,  viz. 

14-2  +  4+8  +  16  +  &C., 

and  which  is  intended  to  represent  the  development  of , 

arises  from  expressing  the  general  development  of in  the 

1  ^^  X 

defective  form 

1  +x  +  a;^  +  ar'  +  a:^+...+  a:*, 
instead  of,  in  the  accurate  form, 

1  +  ar  +  X*  +  x^  +  a:*  +  . .  .  +  X*  + 


X 


l-jc' 

which  defective  form  introduces  arithmetical  error  only  when 
X  exceeds  unit.  When  a;  =  2,  the  error  arising  from  this  de- 
fect is  infinitely  great ;  the  true  form  giving,  in  that  case, 
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-1  =  1+2  +  4  +  8  + 16 +  ... -2' =  00  —  oo, 
which  involves  no  error  or  contradiction. 

It  hence  appears  that  when  the  geometrical  development 
is  a  converging;  series,  for  an  arithmetical  value  of  the  common 
ratio,  no  error  can  arise  from  the  omission  of  the  supplemen- 
tary correction,  which  is  always  necessary  for  the  completion 
of  the  aige()raic  form  of  that  development;  but  that  when  the 
arithmetical  value  of  the  ratio  is  such  as  to  render  the  series 
divergent,  the  algebraic  error  necessarily  introduces  an  arith- 
metical error  infinitely  great:  the  correction  of  the  algebraic 
form  furnishes,  in  sucb  a  case,  the  expression  oo  —  «,  that  is 
the  difference  of  two  infinites,  for  the  finite  undeveloped  nume- 
rical value :  and  in  this  there  is  nothing  inexplicable  or  pecu- 
liar. 

We  see,  therefore,  that  in  passing  from  the  convergent  to 
the  divergent  state  of  a  geometrical  scries,  wc  have  no  oc- 
casion for  any  new  principle,  such,  for  instance,  as  the  sign  of. 
transition,  introduced  by  Dr.  Peacock,  in  the  discussion  of 
this  subject,  in  his  very  valuable  and  instructive  Report  on 
Analysis,  presented  at  the  third  meeting  of  the  British  Asso- 
ciation. If  there  only  be  strict  algebraic  accuracy  between 
the  finite  expression  and  its  developed  form,  there  will  neces- 
sarily be  equally  strict  numerical  accuracy,  whatever  arithme- 
tical  values  be  given  to  the  arbitrary  symbols :  a  truth  which 
must  indeed  universally  hold  in  all  the  results  of  analysis. 

II. — The  developments  of  the  binomial  theorem,  as  well 
as  those  considered  above,  have  also  been  the  source  of  much 
perplexity  and  misinterpretation,  when  they  have  a!>sumed  a 
divergent  form.  In  contemplating  these  developments,  the 
fact  has  been  overlooked,  that  although,  when  interminable, 
they  each  involve  an  infinite  series,  whose  terms  succeed  one 
another,  according  to  a  certain  uniform  law,  yet  that  series 
alone  w  not  the  complete  algebraical  equivalent  of  the  unde- 
veloped expression  :  a  supplementary  function  of  the  symbols 


;.  ^-li  h  alwajrs  oeoeasary  to  sucb  complctcneM.     l'lij« 

r.ii  already  been  »een  in  the  development  of- or(l— x)-', 

vbkb  is  a  particnlar  case  of  the  Mnomial  ilevelopnwnt :  be- 
tides the  series,  the  supplementary  expression it  neces- 

nry  to  the  complete  algehrairitl  equivBleiice  of  the  two  mem- 
ben  of  the  equation.  And  it  is  plain,  from  the  nature  of 
common  division,  that  a  like  supplementary  addition  must  be 
made  to  the  infinite  series  furnished  by  the  development  of 
— or  (I  — x)~".     In  the  extraction  of  roots,   too,  as  in 

(I— jr)i,  (1— i)*,  &c.,  it  is  equally  plain  that,  however  far 
the  extraction  be  extended,  we  approach  no  nearer  to  the  ac- 
tual exhaustion  or  annihilation  of  the  algebraic  remainder; 
and  therefore  we  arc  not  authorized  to  dismiss  this  remainder 
ukI  to  account  it  zero,  when  general  alyebraic  accuracy  is  to 
he  exhibited  ;  alrhough,  as  in  geometrical  series,  we  may  do 
this  in  those  particular  numerical  cases  in  which  the  remainder, 
if  retained,  would  vanish.  It  thus  appears  that,  calling  the 
remainder  after  n  terms,  whether  n  he  Bnite  or  infinite,  f{x), 
the  ordinary  binomial  series,  to  R  terms,  will  be  the  complete 

de»elopment,  not  of  (I  — aj)",  but  of  (1  —x~f[x))~ ;  and 

therefore  that,  if  this  series  be  equated  to  (1— a:)""  merely,  it 
nill  require  a  supplemental  correction  to  produce  strict  alge- 
braical equivalence;  which  correction  must  be  such  as  to 
vani&b  for  those  numerical  values  of  j:,  which  cause  f{x)  to 
vanish. 

These  values  are  all  those  which  render  the  series  diver- 
gent :  for,  as  well  known,  we  can,  in  every  such  case,  approach 
by  the  series  alone  as  near  to  the  numerical  value  of  the  un- 
developed expression  as  we  please.  It  is  thus  only  when  the 
aeries  ceases  to  be  convergent,  that  the  correction  adverted  to 
\ia.%  any  arithmetical  existence,  adjusting  the  equality  of  the 
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two  stil«s  of  the  equation,  ami  precluding  the  incoasisteiicy  m> 
frequently  aj&rmed  to  have  place  between  them. 

From  these  simple  considerations,  it  is  easy  to  explain  and 
reconcile  socb  results  as 

{a  X)  -a  2g  2  4^3  2A.6a^  2.4.6.8a'  '^' 
for  all  arithmetical  values  of  .r;  the  "  &c."  being  regarded  as 
comprehending  all  that  Is  necessary  to  render  the  second  mem- 
ber of  the  equation  a  complete  algebraical  equivalent  of  the 
lint.  When  x  exceeds  a',  the  series  becomes  divergent ;  and 
the  first  member  of  the  equation  becomes  imaginary  :  and 
since  it  is  impossible  that  any  imaginary  quantity  can  enter 
the  urics,  it  follows  that  it  is  in  the  supplementary  correction 
under  the  "  &c."  that  such  quantity  must  occur,  when  in  that 
correction  a  value  greater  than  a'  is  given  to  x. 

From  what  has  now  be  shewn,  it  may,  I  think,  be  legiti- 
mately inferred — as  far,  at  least,  as  geometrical  and  binomial 
series  arc  concerned — 

1.  That  whenever  any  such  series  becomes  divergent  for 
particular  arithmetical  values,  what  has  been  called  above  the 
supplementary  correction  becomes  arithmetically  effective, 
and  cannot  be  disregarded  without  arithmetical  error. 

2.  And  that  so  far  from  such  series  being,  as  usually 
affirmed,  always  algebraically  true,  though  somcdmcs  arith- 
metically false,  on  the  contrary,  they  are  always  algebrai- 
cally false,  though  sometimes  arithmetically  true: — true  In 
those  cases,  namely,  and  in  those  only,  in  which  the  proper 
algebraic  correction  becomes  evanescent. 

III. —  Let  us  now  pass  to  the  consideration  of  other  classes 
of  diverging  series. 

There  are  two  ways  of  investigating  the  differential  of 
sin  X,  or  of  sin  mx :  one  by  proceeding,  as  Lagrange  has  donct 
hy  actual  algebraic  development;  and  the  other  by  employing; 
the  method  of  limits,  independently  of  development.  Accord* 
iiig  10  Lagrange,   wc  must  proceed  upon  the  assumption  tbat 


ein  mx  =  Jix  +  bx'  +  ex'  +  &c. 

■  jottifying  tbts  assumptioD  on  the  ground  thai 

nniib  together;  wbich  can  be  considered  valid  only  so  long 

as  m  =  <3S  is  excluded.      In  fact,    whether  vre  seek  the  di>vc- 

lopment  of  fiinnu;  after  tite  manner  of  La^ange,  or  by  the 

theorem  of  Mactaurin,  it  is  essential  to  the  very  nature  of  the 

investigation  that  the  unknown  coefficients  a,  b,  c,  &c.  be  all 

usamed  to  be  finite.     We  cannot  conclude,  therefore,  from 

,       daintnx  , 

Ltgrange  s  reasoning,  that  — -r —  =  m  co9  mx,  when  m  a 

infinite :  and  similar  considerations  forbid  the  conclusion  that 

^  —  m  sin  mx,  in  like  circumstances.    The  method  of 

dx 

limits  equally  militates  against  such  a  conclusion  ;  thus,  if  the 

I  function  were  sin  x,  we  should  have 
Mn  (x  +  A)  —  sin  j;  =  2  sin  J  ft  cos  (i  +  i  A), 

dx 
Dunner  with  sinmx,  we  should  have 

iin  (mx  +  mh)  —  sinmx         sinimA        ,        ,    ,     ,, 

^om  which,  if  m  be  infinite,   it  could  not  be  inferred  that 

■ z:  m  cos  mx ;  since  we  have  no  right  to  affirm  that 

ax 

.    '"    tends  to  1,  as  A  diminisbes,  and  finally  terminates  in 

that   value  when  A  =  0 ;    nor  thiit,   in   like  circumstanccB, 

cos  (mx  +  J  mA)  =  cos  wijr.     We  have  nothing  to  justify  the 

sin&A        ,  sinAwiA  ,  .,      ,.    .. 

B»ertion  that  -^-j-  and  -^  _^    are  the  same  at  the  limiU 


sin  (x  +  A)  —  sin  X  _  sin  ^A 
A  ""Ta" 


c09(x  +  iA); 


iA 


imA 
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when  ffl  18  infinite:  and  it  should  create  no  surprise  if  conclu- 
sions, deduced  from  this  assumption,  prove  to  be  absurd. 
Bearing  this  in  remembrance,  let  us  take  tlie  series 

5  =  sin  I—  ^s\n2x  +  J  sin  3  a:  —  &c. 

first  given  by  Eulcr,  and  which  is  known  to  be  rigorously 
true  for  all  values  of  ;c  below  ir." 

From  this  scries  the  following  results  have  been  dt^duced 
by  differentiation,  and  they  have  been  pretty  generally  re- 
ceived into  analysis : 

i  =:  COB  a;  —  cos2.r  +  conSx  —  cos4j;  +  &c. 
0  =  -  sinj;  +  2ain  2a;  -  3ain3j; +  4sin4a;  — &c. 
0  =  —  cosi  +  2'cos2a:  — 3'coa3j;-|-4'cos4x  —  &c. 
and,  gutierally, 

0  =  cos  x  -  2*-  cos  2x  +  3*"  cob  3«  —4*'  cos  4x  +  &c. 

0  =  Bina;  -  2»-+'8in23;  +  3*'+'8in3*-4'»+'Bin4a:  +  &c. 

80  that  putting  x  =  0  in  the  iirst  of  these,  and  j:  =  -  in  the 
second,  we  have 

0  =  1  -  2*«  +  S*"  —  4*"  +  &c. 

0=1-  3'"+'-|-5'"+'-  7'"+'  +  &c. 
results  which  are  all  inadmissible;  because,  from  the  outset, 
it  is  aMumed  that 


=  rncosmx,  and 


rfcosm 
~d7~ 


though  m  be  infinite. 

Ill  reference  to  the  preceding  results,   Abel  justly  ask« : 
'*  Pcut-on  imaginer  rien  de  plus  horrible  que  de  debiter 

0  =  I  -  2»-  +  a**—  4'-  +  &c. 
ou  n  est  un  nombre  entier  positif?"t 


*  It  will  be  sbcvn.  towi 
tkluft  up  to  ir  Indoiivp. 
f  (Kuiivi  Complrtci.  t< 


ia  the  cloee  of  this  Taper,  (bat  it  is  true  Tor  ■: 
wii.  p.26G 


It  19  plain  that,  however  far  such  a  series  tu  this  be  cx- 
ezten<le<l,  a  supplementary  correction  is  always  necessary  to 
complete  the  equation ;  which  correction  must  be  infinite  in 
raloe  if  the  series  be  infinitely  extended  :  and  the  analydcal 
coBsiderations  offered  above  fully  accord  with  this  statement, 
the  cofitrary  of  which  could  never  have  been  entertained  had 
not  aoalysis  seemed  to  justify  the  strange  conclusion.  All 
that  analysis  realty  authorizes  us  in  saying,  in  reference  to  the 
extreme  cases  here  considered,  is — as  the  French  analysts  ex- 
press it — thai  "  la  metbode  ordinaire  est  en  deEaute." 

Having  mentioned  the  name  of  Abel  in  connexion  with 
this  subject,  it  may  not  be  out  of  place  to  notice  here,  that 
that  distinguished  genius  seemed  inclined  to  trace  the  erro- 
neous results  above  to  another  cause :  "  On  applique  anx 
series  inBDie^  toules  les  operations,  comme  si  eltes  ctaient 
finies;  mais  cela  est-il  bten  permis?  Je  crois  que  non.  Oil 
est  il  demontre  qu'on  obtient  la  dilTerentielle  d'un  serie  infioie 
en  en  prenant  la  differentielle  de  cbaque  terme?"  And  be 
then  adduces  the  result,  ^^m 

^  =  cosx  ~  co82x  +  cos3x  —  &c.  ^^M 

which  he  pronounces  to  be  "  resullat  tout  faux."*  •! 

But  I  submit  that  no  such  results  of  differentiation  can 
ever  be  absurd,  unless  the  absurdity  attaches  to  one  or  more 
of  the  individual  terms. 

In  the  former  part  of  this  paper  the  examination  was  re- 
stricted to  those  classes  of  diver^ng  series  which  arise  from 
the  development  of  fractions  into  geometrical  series,  and  from 
the  expansion  of  a  binomial:  but  it  is  plain  that  the  reasonings, 
in  reference  to  the  former  developments,  equally  apply  to 


those  which  arise  from  any  fraction 


i,{x) 


and  the  reasoning. 


in  reference  to  the  latter,  equally  applies  to  any  root  or  power 
of  (v)-     And,  in  what  is  shewn  above,  we  see  how  divergent 


trigonometrical  series,  arising  from  differentiating  conrergent 
forms,  are  to  be  understood. 

I  v. — It  remains  now  to  be  noticed  that  in  some  of  the 
more  advanced  parts  of  analysis — especially  in  the  doctrine  of 
definite  integrals — eonclusions  Iiave  been  reached  which  seem 
to  contradict  the  proposition  endeavoured  to  be  established  in 
this  Paper,  viz.  that  convergent  infinite  series  have  no  finite 
sum.  But  all  such  conclusions  will  be  found  upon  examinti> 
lion  to  originate  in  mistahe.  I  proceed  to  e:xamine  the  more 
important  of  these. 

The  following  has  been  recently  offered,  by  a  very  cautious 
writer,  in  support  of  the  statement  that  "  1  +  2  +  4  +  &c.  ad 
infinitum,  is  an  algebraic  representative  of  —  1,  though  it  only 
gives  the  notion  of  infinity  to  any  attempt  to  conceive  its 
arithmetical  value" : 


.3r^dx  = 


y 

D 


ar^dsc: 


=  +  *•  Ji 


■iii  = 


which  is  finite ; 


x~^dx 


=  -.G 


JT-'dx  =  -  - 


If,  then,  we  construct  the  curve  whose  equation  is  y  —  x~' 
and  if  0A=— m,  OB  =  +m,  we  find  the  areas  PAOY.. 
and  QOBY. ..  both  positive  and  infi- 
nite, which  agrees  with  all  our  notions 
derived  from  the  theory  of  curves.  Again, 
if  we  attempt  to  find  the  area  PYQB, 
by  summing  PAOY  and  YOQB,  we 
find  an  infinite  and  positive  result,  which  r 

still  is  strictly  intelligible.     But  if  we        -. 

want  to  find  the  area  by  integrating  at 

once  from  P  to  Q,  we  find,  as  above,  —  — ,  ^negative  result, 
for  the  sum  of  two  positive  infinite  quantities.  The  integral 
then,  y  being  infinite  between  the  limits,  takes  an  algebraic 
character,  standing  in  much  the  same  relation  to  the  required 
arithmetical  result,  which  must  have  been  observed  in  diver- 


i 
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geot  aeries.  **  Thus,  &c.,"  as  quoted  above.*  The  analogy 
thus  apparendy  established  is  traceable  to  an  oversight,  of 
werj  easy  detection,  in  the  preceding  integrations ;  which,  in 
the  correct  form,  will  stand  as  follow  : 


.*.  adding. 


\     x-*dx  =  +  <x> 

\  x^dx  z=  +  OD 

Jo  m 


Or  thus, 


x^dx  =  2  00 . 

m 


j;a-.fe=(-co+l)-(-oo+J) 

••X-''^=(+"-^)-(-"+D 

=  2  00 . 

m 

Bat  errors  of  a  much  more  im]>ortant  kind  occur  in  all  the 

applications  of  definite  integrals  to  the  summation  of  diverging 

series :    a  mode  of  summation   first,   I  believe,  adopted  by 

Ealer,  and  very  generally  employed  by  subsequent  analysts. 

A  single  example  of  this  method  will  be  sufficient  to  shew  the 

character  of  the  errors  adverted  to ;  which,  though  so  glaring 

as  almost  to  obtrude  themselves  upon  the  attention,  have  not 

hitherto,  so  far  as  I  know,  been  noticed  by  any  writer.     Any 

one  of  the  examples  given  by  Euler  (Institutiones  Calc.  Diff.), 

and  afterwards  by  Lacroix  (Traite  du  Calcul.  &c.,  tome  iii.), 

will  answer  the  present  purpose :  I  shall  take  that  at  page 

573  of  the  English  edition  of  the  smaller  work  of  Lacroix, 

viz. 

8=L  l./-.1.2^+1.2.3^^-&c.  (6) 

which,   Sir  John  Herschel  remarks,  is  such  that  ^^  however 

*  De  Morgan's  Differential  and  Integral  Calculus,  p.  571. 


40 

small  a  value  we  attribute  to  tj  the  series  must  always  diverge 
after  a  certain  number  of  terms."* 

The  reasoning  by  which  a  finite  sum  is  determined  for  Sf 
when  /  =:  1,  is  as  follows : 

gd£ 

•^  =  \.dt^  1.2/A+  1.2.3^A-  &c.  (7) 

^  ...  Jf^  =  /  -«  1.^+  1.2^  -  &c.  (8) 

zit^st  (9) 

.-.  ^  =:  (1  —  8)dl  —  ids. 


or, 


ds      \  +  t    _  1 


and  from  this  is  found,  for  8^  the  definite  integral 

*  =  -6  \  endt'y 

t     Jo 

from  which  it  is  inferred  that  <Mf  /  =  I,  or  the  above  integral 
be  taken  from  /  =  0  to  /  =:  1,  we  have  the  expression  for  the 
value  of  the  series 

1-1.2+  1.2.3  — &c." 

Now  several  objections  lie  against  the  preceding  reasoning  : 
in  the  first  place  it  is  assumed,  in  the  final  step,  that «  vanishes, 
for  /  =  0,  notwithstanding  that  ^^  however  small  a  value  we 
attribute  to  t  the  series  must  always  diverge,"  and  thus  at 
length  furnish  terms  infinitely  great :  and  in  the  next  place  it 
is  assumed — and  the  assumption  is  somewhat  similar  to  that 


*  If,  however,  t  be  indefinitely  near  to  zero,  the  *<  certain  nnmber  of 
terms*'  adverted  to  in  the  text,  will  be  indefinitely  great ;  that  is,  the  diver- 
gency will  be  indefinitely  postponed :  the  series  therefore  cannot  be  consi- 
dered as  divergent  np  to  the  limit  f  =  0;  yet,  as  the  statement  in  the  text 
seems  to  imply  this,  I  have  considered  it  to  be  comprehended  in  the  hypo- 
thesis; although,  as  I  have  shewn,  the  point  is  of  uo  moment  in  the  matter 
under  discussion. 
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alreidy  animadTerted  upon  at  page  35 — that  the  series  (7)  is 
strictly  the  differential  of  the  series  (8)  which  involves  the 
tarn  1.2.3  • . .  (n — l)^,  n  being  infinitely  great,  and  for  the 
differential  of  which  the  calculus  seems  to  make  no  provision. 
But,  waiving  these  objections,  the  deduction  (9)  is  palpably 
erroneous,  and  altogether  fatal  to  the  final  conclusion.     For 
the  series  s  is  evidently  coextensive  with  the  series  (8),  and 
so,  of  course,  is  st ;  that  is,  if  (8)  contain  n  terms,  so  also  must 
St:  if  therefore  a  new  term  t  be  prefixed  to  —  st^  in  order  that 
t^si  may  commence  with  the  same  terms  as  the  series  (8), 
the  series  i  —  st  will  contain  n  +  1  terms;  that  m,  however 
great  n  may  be,  t^st  will  contain,  besides  the  whole  of  the 
series  (8),  an  additional  term  still  more  remote :  so  that  it*  n 
be  infinite,  and  we  assume,  as  above,  that  the  two  series  are 
equal,  we  commit  an  error  infinitely  great.     And  this  is  the 
error,    thus  introduced,   which    will   be   found   to    vitiate  all 
Eater's  processes  for  summing  divergent  series  by  definite  in- 
tegrals: an  error  which  obviously  has  no  existence  for  the 
convergent  cases  of  those  series ;  since  the  additional  term, 
noticed  above,  is,  in  such  cases,  not  infinite,  but  zero.     We 
may  safely  infer,  therefore,  that  the  results  so  often  quoted  in 
aualysis,  viz. 

1--1  +  1.2-1.2.3  +  ....  =  •596.J47362324 

1  — 1.2  +  1.2.3  - =  •621449()2423() 

1  —  1.2.3  +  1.2.3.4.5 =  -343279002556 

&c.  &c. 

all  involve  errors  infinitely  great ;  and  this,  as  it  ought  to  be, 
is  quite  consistent  with  the  common-sense  view  of  diverging 
infinite  series. 

V. — There  is  another  method  of  investigation  by  which 
these  erroneous  results  appear  to  be  established :  the  method 
suggested  by  the  well-known  differential  theorem.  But,  as 
in  the  processes  already  considered,  so  here,  that  theorem  will 
be  found  upon  examination  to  be  applicable  only  to  convergent 
series.     This  will  be  manifest  from  what  follows. 

VOL.  III.  E 
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The  differential  theorem  may  be  satisfactorily  established 

by  conducting  the  investigation  thus  : 

Let 

a^  bx  +  cx^-^  dx^  +  &c.  =  s 

.-.    —  te  +  ca;*  — dr*  +  &c.  =  s— a  (10) 

.'.  —  6  +  cx  +  doc^  +  ea?^  &c.  = .  (11) 

X  ^     ^ 

Consequently,  by  adding  these  two  equations  together,  and 

representing  the  numerical  differences  6  — c,  c  — (/,  d—e,  &c. 

by  A,  A^  A^\  &C.9  there  will  result  the  equation 

-b^A.x+  A'.ar»- A^or*  +  &c.  =  ^^  (s-a)       (12) 
...  -te-  A.ar»  +  A^ar'-  A".a:^  +  &c.  =  (or  +  1)  (s-a)  =  s' 

...  s=^+a; 
that  is, 

bx  X 

a  =  a -7  +  —n  [0-A.a;  +  A^ic«-A^x^  +  &c.]     (13) 

a?  +  l       ^+1  •        J     \     / 

And  by  treating  the  series  within  the  brackets  as  the  original 
was  treated,  and  so  on^  we  shall  finally  obtain  the  transfor- 
mation 

bx  A.x^  A^ar* 

^■""■"^+1  "(""xTT?""(^+17"" 

or  putting  a  =  0,  and  dividing  by  —  x,  we  have 

6  —  ca?  +  d^  —  ear*  +  &c.  = 

b      .       A.a:      ,     A^.r^    .    A^ar*     .   . 
+  TTTT^  +  TTTTvi  +  TTTTTi  +  ^^* 


ar  +  1   '  (x+1)"  •   (x^^f  •  (a;+l)^ 

which  is  the  usual  form  of  the  theorem. 

Now  the  preceding  reasoning  is  inadmissible  except  the 
proposed  series  be  convergent ;  that  is^  except  raf^  approaches 
to  zero  as  n  approaches  to  infinity,  roif^  standing  generally  for 
the  n**  term  of  (10).  For  in  (12),  which  results  from  the  sum  of 
(10)  and  (11),  this  n'\  or  final  term,  is  regarded  as  zero,  and 
is  neglected ;  inasmuch  as  it  is  by  this  term  that  the  series  (10) 
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extends  beyond  the  serieB  (11)  to  the  right ;  a  &ct  which  is 
of  no  moment  when  this  term  merges  in  zero,  but  of  infinite 
consequence  when  it  merges  in  infinity.  In  such  a  case  there- 
fcfe,  a  numerical  error,  of  infinite  amount,  is  committed  at 
this  step  of  the  reasoning.  Again,  if  the  series  within  the 
brackets  at  (13),  have  its  terms,  like  those  of  the  original, 
tending  to  infinity,  another  numerical  error  of  infinite  amount 
eomes  to  be  introduced;  and  so  on.  In  fact,  just  as  in  the 
method  of  definite  integrals,  before  discussed,  it  is  assumed,  at 
each  step  of  the  reasoning,  that  terms  infinitely  great  are  ex- 
cluded ;  and  not  only  so,  but  that  the  terms  ultimately  dimi- 
nish to  zero.  In  the  contrary  case,  therefore,  the  differential 
theorem  is  altogether  inapplicable,  leading  to  results  which 
are  equally  inadmissible,  whether  the  terms  of  the  series  in- 
crease without  limit,  or  remain  stationary  in  value :  forming 
what  has  been  called  a  neutral  series.  In  this  latter  case  the 
error  committed  will  be  finite;  in  the  former  it  will  be  infinite. 
That  an  error  is  really  committed  in  the  application  of  this 
theorem  to  neutral  series,  will  be  more  explicitly  shewn  pre- 
sently. 

Notwithstanding  the  imperfections  noticed  above,  it  should 
create  no  surprise  that,  in  the  applications  of  the  differential 
theorem  to  particular  diverging  series,  we  so  often  obtain  the 
algebraic  function  whose  development  really  gives  rise  to  the 
series,  although  no  numerical  approximation  to  the  diverging 
series  itself.  The  function,  whose  development  gives  rise  to 
the  series,  being  represented  hyJXx)y  the  series  itself  may  be 
represented  hy  f{x)  —  ip{x)y  agreeably  to  what  has  already 
been  shewn  in  the  former  part  of  this  Paper:  it  is  the  neglect 
of  the  function  <p{x)j  in  the  particular  application  considered, 
that  introduces  the  infinite  numerical  error  into  (13)  ;  leading 
us  to  conclude  that,  for  the  proposed  value  of  .r,/{.r)  =  s,  in- 
stead ofy(jr)  — ^(^)  =  s.  Now  if  there  exist  a  convergent  case 
of  s,  that  is  a  case  in  which  (f>{jr)  =  0,  the  differential  theorem 
will   compute  it,  furnishing  the  proper  function  of  .r,y(.r), 

B  2 
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which  accurately  expresses  the  series  in  all  its  convergent 
coses,  and  of  which  the  development  gives  rise  to  the  sene§  in 
its  general  form.  When  no  such  function /(.r)  really  exisU, 
then  it  is  only  to  the  numerical  value  of  an  approximate  func- 
tion that  our  computation  tends  in  particular  numerical  cases; 
as,  for  instance,  in  such  a  case  as  that  considered  at  p.  39. 

It  may  be  worth  while  to  notice  here,  as  an  immediate  tp- 
fcrence  from  the  differential  theorem,  that  when  a  series,  pro- 
ceeding  according  to  the  powers  of  j-,  and  estending  to  infi- 
nity, has  its  coefficients  such  that  their  differences  at  length 
become  zero,  that  series  is  always  the  development  of  a  rational 
fraction  whose  denominator  is  some  integral  power  of  (1  ±  jc). 

There  is,  I  think,  a  mistake  committed  in  always  attri- 
buting this  theorem  to  Euler.  It  was  published  by  Stirling, 
in  his  Methodus  Differential  is,  so  early  as  1T.30 ;  tiiid  I  believe 
no  mention  of  it  occurs  in  the  writings  of  Euler  till  long  afler 
this  date. 

VI. — As  far  as  I  know,  there  is  but  one  other  general 
analytical  principle  that  has  been  affirmed  to  give  countenance 
to  doctrines  opposed  to  those  attempted  to  be  established  Ib 
the  present  Paper:  the  principle,  namely,  that  when  an  alge- 
braic expression,  for  continuous  numerical  values  of  the  va- 
riable, approaches  continuously  to  a  certain  finite  numerical 
value,  this  value  properly  expresses  the  ultimate,  or  limiting 
state  of  that  expression.  In  virtue  of  this  principle,  it  has 
been  stated'  that,  "  Poisson  would  admit  1'—  2'+  3' — 4'-|- 
.  .  .  =:  0,  since  there  is  no  question  that,  g  being  less  than 
unity,  the  mere  arithmetical  computer  might  establish,  to  any 
number  of  decimal  places,  the  identity  of  1'— 2'j/  -\-  3y  — . . . 
and  (I— (/)  (1  +g)~^-"^      But  1  submit  that  the  series  here 

*  Tranakrtions  of  the  CambriJgo  PhilosophiciU  Society.  Part  n.    1&44. 

t  In  order  tbal  IheBeriei  I'  —  2*17  +  3y majt  bwjonie  conrergvnt 

ftfWn  term*,  there  must  eiidenlly  exitt  the  coaditiotl 

(i±iy,<,..w.„,<(.-^y, 
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propoied  exceeds  the  powers  of  computation  more  and  more 
as  g  approaches  to  1  ;  involving  at  length  terms  infinitely 
greaiy  and  thus  tending  to  no  finite  limit.  In  other  words, 
however  many  terms  of  this  series  be  summed,  the  results 
would  diverge  more  and  more  from  zero  as  g  approaches  to  1 ; 
and  would  actually  become  infinite  \%hen  y  reaches  this  limit. 
The  conclusion,  therefore,  that  1'— 2'  -^  3'—  . . .  =  0  is,  as 
io  the  other  instances  discussed  in  this  Essay,  erroneous  to  an 
infinite  extent :  and  it  thus  affords  one  more  example  of  the 
truth  of  the  doctrine  here  advanced. 

The  general  analytical  principle  announced  above  has 
been  misapplied,  or  improperly  neglected,  in  many  important 
inquiries  connected  with  series.  It  may  not  be  uninstructive 
to  advert  more  particularly  to  some  instances  of  this. 

At  page  267  of  the  second  volume  of  his  work^,  Abel  bus 
the  following  remark :  **  On  pent  demontrer  rigoureusement 
qu'on  aura,  pour  toutes  les  valeurs  de  x  inferieures  a  Wy 

-  zi  sin  or  —  ^  sin  2.r  +  ^  sin  Zx  —  &c. 

II  semble  qu'on  pourrait  conclure  que  la  meme  formule  aurait 
lieu  pour  .r  =  tt  ;  muis  cela  donnerait 


ver 


aod  as  ( r  )    is  itself  less  than  1  for  evorv  finite  value  of  n,  howe 

Vii  +  1/ 

great,  it  follows  that  g  may  approach  so  near  to  1  as  to  postpone  the  point 
of ccmverguncy  beyond  any  finite  limit;  which  is  tantamount  to  saying  that 
this  point  can  never  actually  l>e  reached.  The  series,  therefore,  cannot  tend 
to  merge  into  xero  as  g  approaches  to  1  ;  so  that  zero  is  not  the  limit  to 
which  the  series  continuously  approaches  as  g  approaches  continuously  to  1  ; 
and  therefore  the  general  principle  stated  in  the  text  does  not  countenance 

the  conclusion  that  1«  —  2«-f-3^  — =  0. 

I  cannot  help  regarding  the  criterion  of  con  vergency  proposed  by  Cauchy 
(^ours  d' Analyse,  p.  152)  as  open  to  objection;  since,  according  to  it,  we 
«hnuld  pronounce  a  series  to  be  convergent  under  circumstances  in  which 
the  point  of  con  vergency  would  be  postponed  beyond  any  finite  limits :  more- 
over, what  security  have  we  that  neutrality  may  not  have  place  before  diver 
gency  commences  ? 
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-  =  sioY—  IsioSy  +  ^sinSr—  &c.  =  0, 

resultat  absurde.'* 

Now  the  fiNrmuIa^  agreeably  to  the  general  principle  here 
aflSimed  to  be  in  fiiolt,  does  really  comprehend  the  limiting 
case  ;r=:  Y,  as  well  as  all  the  cases  up  to  this;  for  when  x 
reaches  this  limit  all  the  signs  of  the  series  become  plus  ;  and 
as  it  is  known  that 

the  series  presents  a  particular  case  of  0  X  x  ;  which  it  is  wrong 
to  declare  to  be  0,  in  contradiction  of  its  legitimate  interpre- 
tation, -,  on  the  left.     This  error  has  led  Abel  into  other  mis- 

takes  of  consequence :  thus,  at  pi^  90  of  his  first  volume,  he 
says  that  the  function 

'<sinf --isin2f +  isin3f  -  &c. 

a  la  propriete  remarquable  pour  les  raleurs  ^  =  vet^=  — v 
d'etre  discontinue.'*     And  at  page  7 1  the  same  erroneous  view* 
has  induced  him  to  animadvert  upon  a  certain  principle  of 
Cauchy,  which  the  true  interpretation  of  the  matter  would 
have  tended  to  confirm. 

Fourier,  Poisson,  and  many  other  modem  analysts,  have 
also  made  similar  mistakes  in  their  general  investigations  re- 
specting series.  Thus,  to  quote  Professor  Peacock  as  to  the 
views  of  the  former, 

4r  2  4  6  "1 

'*C08;r  =  -  I  -r-^  sin  2.r  +.  5-=  sin4j'  +  T-^sin6jr-|-  &c.  I 

7r»-i,j  J.O  0.7  -J 

a  very  singular  result,  which  is,  of  course,  true  only  between 
the  limits  0  and  tt,  excluding  those  limits."* 

The  series  is,  however,  true  including  the  limits :  for  when 
X  =:  0,  the  signs  are  all  plus ;  and,  as  it  is  easily  shewn  that 

2.46 

+  5-i  +  j-=  +  «c.  =  a. 


1.3   '   3.5   '  5.7 


•  Proceedings  of  the  Third  Meeting  of  the  British  Association,  p.  257. 
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we  here  agaio  hare  a  case  of  0  x  oo,  correctly  interpretable 
by  tbe  left  hand  nember  of  tbe  equatioD ;  that  is,  the  right 
hand  member,  when  x  =  0,  is  accurately  1 .  When  xzzwf  tbe 
flgns  of  the  series  all  become  minus :  therefore  the  true  value 
m  that  case  is  —  1. 

Before  conclading  this  subject  it  may  be  proper  to  observe, 

that  the  investigation,  whence  the  series  for  -  is  usually  de- 

daced,  is  deficnent  in  generality.  Whenever  logarithms  are 
employed  in  connexion  with  imaginary  quantities,  the  imagi- 
Biry  forms  of  the  logarithms,  as  well  as  the  real,  ought  always 
to  be  introduced  into  the  investigation  :  hence  the  logarithmic 
expression,  from  which  the  series  alluded  to  is  derived,  should 
be  written  thus : 

log«=ii-if-' ^—  +  — ^ — __+&c.+2A7rv/-  1 

By  substituting  in  this  e'^"'  for  tf,  and  then  dividing  the  re- 
salt  by  2  v^—  1,  we  shall  have  the  correct  and  general  form, 

X        .           sin2jr      einSaa      8in4.r  .    „       .    , 
-  =  sm  J- —  4-  —^ ^ h  &c.  +  kiTy 

where  k  is  any  whole  number,  positive  or  negative,  deter- 
minable in  any  particular  case,  so  as  to  conform  to  the  first 
member  of  the  equation  :  regarding  that  first  member,  .r  not 

X  X 

exceeding  ir,  as  indifferently  either  -,  or  kir  -f  -. 

I  have  here  used  the  limited  logarithmic  forms  of  Euler, 
and  not  the  more  general  ones  furnished  by  Mr.  Graves's 
theory  of  imaginary  logarithms,*  since  these  limited  forms 
are  suflScient  for  all  the  rca/ values  in  the  general  result. 

It  now  merely  remains  to  be  shewn  that,  as  briefly  stated 
at  page  43,  the  differential  theorem  is  inapplicable,  not  only 
when  the  proposed  series  is  divergent,  but  also  when  it  ceases 
to  be  convergent,  and  becomes  what  Hutton  has  called  a  neu- 


•  Philosophical  Transactions,  Part  I.    1829. 
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tral  series.  Thus — although  the  contrary  has  often  been 
affirmed — we  cannot  legitimately  infer  from  this  theorem^ 
without  the  aid  of  an  additional  principle,  that 

1  -  1  +  1  _  1  +  1  _  1  ^.  &c.  =  i. 

For,  as  already  shewn,  the  series  within  the  brackets  at  (13) 
isdericient  l>y  a  quantity,  which  in  this  case  is  ±  1.  Intro- 
ducing this,  (13)  gives  for  s  the  ambiguous  result  ^±^; 
that  is,  1  or  0.  The  additional  principle  adverted  to,  and 
which  is  absolutely  essential  to  the  received  conclusion,  is  that 
already  stated  at  page  44 ;  or,  as  Dr.  Whewell  briefly  ex* 
presses  it,  '^  that  what  is  true  up  to  the  limit,  is  true  €U  the 
limit." 

The  differential  theorem,  therefore,  can  never  be  employed 
with  success  to  sum  either  a  divergent  or  a  neutral  series ;  or 
to  convert  either  into  a  convergent  series. 

There  has  been  supposed  to  exist  a  perfect  analogy  between 
1  —  1  +  1  —  1  +  ^^">  *^  the  limiting  case  of  1  —g  +y*— ^+ &c., 
and  r--2*-  +  3^-4^  +  &c.,  as  the  limiting  case  of  1-2^  + 
3^^— 4y+&c.,  and  that,  in  consequence  of  this  analogy, 
we  have  as  much  right  to  affirm  that  I'  — 2^+ 3^— 4^  +  &c. 
is  accurately  e^cpressed  by  0,  the  limiting  case  of  (1 — g) 
(1  +^)~^,  the  fraction  which  generates  l*-2'^^  +  3V*— 4^+ 
&c.,  as  that  I  —  1  +  1  —  I  +  &c.  is  accurately  expressed  by 

i,  the  limiting  case  of  r ,  the  fraction  which  generates 

1  —  ^  +  g'^—y^  +  &c.  But  there  is  a  total  absence  of  analogy 
between  thc^sc  two  instances :  the  series  1  —  ^  +  ^*—  ^-f  &c. 
presents  a  series  of  convergent  cases  from  y  z=  0,  up  to  y  =  1  ; 
and  whatever  rule  or  formula  enables  us  to  find  the  summation 
in  all  cases  must  necessarily  enable  us  to  find  it  in  the  extreme 
positive  limits  0  and  1  ;  for  no  values,  short  of  those  limits, 
can  be  the  first  and  last  of  the  admissible  cases.  But  this  rule 
or  formula  of  summation,  whatever  it  be,  is  constructed  con- 
formably  to    cerrain    hypotheses;    viz.   that   the  convergent 


ol  this  ellipse  upon  the  plane  of  incidence  may,  however,  be 
easily  found  by  the  remark  in  p.  1 02  of  the  present  volume  ; 
the  projecting  cylinder  is  therefore  known,  and  as  the  ellipse  of 
vibration  is  a  section  of  this  cylinder,  the  question  of  deter- 
mining the  ellipse  is  reduced  to  that  of  determining  its  plane. 
For  this  purpose  Mr.  Mac  Cullagh  gave  the  following  rule. 
Having  constructed  the  ellipsoid  oi  indices  (that  whose  axes 
are  parallel  to  the  axes  of  elasticity,  and  inversely  proportional 
to  the  three  principal  velocities  of  propagation  in  the  crystal) 
let  its  two  planes  of  circular  section  intersect  the  aforesaid 
cylinder.  The  curves  of  intersection  will  be  ellipses,  which 
shall  be  supposed  to  have  a  common  centre  O  in  the  axis  of 
the  cylinder.  Let  OP,  OP'  bo  the  greater  semiaxes  of  these 
ellipses,  and  OQ,  OQ'  the  leas  semiaxes ;  the  lengths  of  the 
two  former  being  denoted  by  /*,  p',  and  the  lengths  of  the  two 
latter  by  q,  q'.  Join  the  extremities  P,  P'  of  the  greater 
semiaxes,  and  the  extremities  Q,  Q'  of  the  less  semiaxes;  and 
divide  each  of  the  right  lines  PP',  QQ',  in  the  ratio  of 
v'p'—  q'  to  '/p"—q'*-  Then  a  plane  drawn  Ihrough  the 
centre  O  and  the  two  points  of  division  will  be  ihe  plane  of 
vibration.  In  the  application  of  this  rule  some  precautions 
are  to  be  observed,  but  they  need  not  here  be  insisted  on. 

The  foregoing  rule  was  deduced  (in  the  year  1843)  from 
the  general  equations  by  a  peculiar  use  of  imaginary  quanti- 
ties, after  the  author  had  several  times  tried  in  vain  to  obtain  a 
geometrical  interpretation  of  those  equations  by  considerations 
of  a  more  obvious  and  ordinary  kind.  This  use  of  imaginaries 
is  founded  on  a  remarkable  theorem  relative  to  the  ellipse,  by 
which  it  appears,  that  the /j/awf  of  an  ellipse  and  its  «pcoV« 
(that  is,  the  directions  and  the  ratio  of  its  axes)  maybe  ex- 
pressed by  two  imaginary  constants,  just  as  the  direction  of  a 
right  line  in  space  is  expressed  by  two  real  constants.  By 
means  of  ihis  theorem — which  il  is  unnecessary  to  repeat,  as 
it  hai  been  published  in  the  University  Calendar  (Examina- 
tion Papers  of  the  year  1842,  p.  Ixxxiv.) — we  may  find  such 
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1.  If  two  couplets  be  multiplied  together^  the  modulus  of 
the  product  will  be  equal  to  the  product  of  the  moduli  of  the 

factors, 

2.  The  amplitude  of  the  product  will  be  equal  to  the  sum 
of  the  amplitudes  of  the  factors. 

One  of  the  most  important  analytical  properties  of  the 
couplet  x-^-  \^  —i,y  consists  in  this,  that  the  equation 

m 

is  equivalent  to  two,  viz.  x  zz  0  and  ^  =  0. 

As  regards  the  geometric  interpretation  of  the  foregoing 

results,  it  is  sufficient  to  observe  that  the  symbol  v^  — I  has 
been  explained  as  denoting  rotation  through  a  right  angle; 

whilst  the  couplet  a?  +  ^  —  1  •  has  been  taken  to  represent 
both  the  length  and  the  direction  of  the  right  line  drawn  from 
the  origin  to  the  point  whose  rectangular  coordinates  are  x  and 
y :  the  length  of  this  right  line  is  obviously  r ;  and  it  is  in- 
clined to  the  axis  of  x  at  an  angle  equal  to  0. 

The  problem  now  proposed  by  Mr.  Graves  is  to  assign  two 
distributive  symbols,  i  and  k,  of  such  a  nature  that  (1)  the  sum 
or  product  of  two  triplets,  a;  +  ly  +icz  and  a;i+  tyi  +  ic2r„  shall 
be  itself  a  triplet  of  the  same  form :  that  (2)  there  shall  be 
theorems  concerning  the  moduli  and  amplitudes  of  triplets, 
similar  to  those  already  enunciated  for  couplets :  that  (3)  the 
equation  a:  +  <^  +  ^z  =  0  shall  be  equivalent  to  the  three, 
j!:  =  0,  ^ziO,  z=:0:  and  that  (4)  the  symbols  i  and  k  shall 
admit  of  a  geometric  interpretation  analogous  to  that  which  has 

been  provided  for  the  symbol  V  —\. 

The  preceding  conditions  will  be  complied  with,  if  we  as- 
sume (  and  ic  to  be  distributive  symbols  of  operation,  which, 
when  combined,  are  subject  to  the  following  laws: 

iK(a)  11  a  :  Ki{a)  —  a  :  k'(a)  =  i{a)  :  i\a)  =  ic(a). 

We  must,  at  the  same  time,  agree  to  regard  f(l)  and  fc(l)  as 
units  absolutely  diifering  in  kind  from  each  other  and  from 
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the  resl  ODit.  This,  in  foct,  satisfies  the  third  condition.  As 
i*(a)  =  K(a)  we  may,  for  the  future,  dispense  with  the  symbol 
c,  and  write  the  triplet  in  the  form  x-\'iy'\'i?z^  or  more  shortly 
thus  (x,  y,  z). 

In  the  first  place,  it  is  evident  that  the  sum  or  product 
of  two  triplets  is  itself  a  triplet. 

Next,  supposing  (x,  y,  z) .  (ar„  y^,  z,)  =  (ar^,  y.^,  z^)  we 
shall  hare  the  modulus  of  the  product  equal  to  the  product  of 
the  moduli  of  the  factors,  if  we  call  the  expression  x^  +  y^  + 
s?  +  («+«*)  {^  +  y^  +  ^x)  the  modulus  of  the  triplet  (x,  y,  z). 
And  this  modular  theorem  involves  in  it  two  others  of  the 
same  kind,  concerning  the  purely  real  moduli,  x  •{-  y  -^  z^  and 
x*4-y*4-z*  —  0^  —  yz  —  zx.  According  as  we  bring  the 
triplet  into  different  forms  by  changing  the  variables  in  it, 
there  will  be  either  two  theorems  relating  to  moduli,  and  one 
relating  to  amplitudes,  or  one  modular  theorem,  and  two  con- 
cerning amplitudes. 

For  the  purpose  of  geometric  interpretation  let  us  suppose 
the  three  positive  portions  of  the  axes  of  rectangular  coordi- 
nates to  meet  the  surface  of  a  sphere,  whose  centre  is  at  the 
origin,  in  the  points  x,  y,  z,  through  which  a  small  circle  of 
the  sphere  is  described,  and  let  us  give  the  name  of  symmetric 
axis  to  that  diameter  of  the  sphere,  which  passes  through  the 
poles  of  this  circle.     Now  if  we  conceive  the  real  unit  placed 
on  the  axis  of  x,  ((1)  on  the  axis  of  y,  and  £^(1)  on  the  axis  of 
z,  we  may  interpret  the  symbol  i  by  saying  that  it  denotes  a 
conical  rotation  round  the  symmetric  axis  through  an  angle 
of  120  degrees.    Three  such  operations,  executed  successively 
on  the  real  unit,  will  bring  it  back  to  its  original  position 
on  the  axis  of  x.     This  is  in  accordance  with  the  equations 

iK-(a)  n:  Ki{a)  =  i\a)  =  a : 

in  virtue  of  which  we  may  regard  i(l)  as  a  purely  imaginary 
cube  root  of  positive  unity. 

Mr.  Graves  mentioned  that,  since  he  had  obtained  per- 
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1  lo  read  the  present  paper,  Sir  William  R.  Hamilton 
had  kindly  cominunieated  to  him  the  abstract  and  the  proof 
sheets  of  a  memoir  by  Professor  De  Morgan,  on  Triple  Al- 
gebra. That  paper  contains  the  discussion  of  a  system  of 
triplets,  which  is  most  closely  connected  with  the  one  now 
proposed:  the  only  ditference  being  that  Professor  De  Mor- 
gan uses  what  are  in  fact  new  imaginary  cube  roots  of  ne/fatii-e 
unity. 

Mr.  Graves  thinks  that  in  the  interpretation  and  generali- 
zation of  his  results  he  has  met  with  greater  success;  but  he 
fully  concedes  to  Professor  De  Morgan  the  prior  possession 
of  what  must  be  looked  upon  as  fundamental  in  this  theory, 
the  conception  of  symbols  which  act  upon  each  other  in  the 
same  manner  as  the  imaginary  cube  roots  of  unity.  Mr. 
Graves  also  stated  that  his  brother,  John  T.  Graves,  Esq., 
had  anticipated  him  in  the  idea  of  using  cube  roots  of  positive 
unity  in  the  constitution  of  algebruic  triplets. 

The  remaining  portion  of  the  paper,  having  reference 
chiefly  to  the  interpretation  of  the  formulae  obtained  in  the 
multiplication  of  triplets,  was  postponed  until  the  next  meet- 
ing of  the  Academy. 

Mr.  George  Yeates  presented  a  tabular  Return  of  the  Ob- 
servations made  by  him  with  Durometer,  Thermometer,  and 
Rain  Gauge,  at  his  residence,  near  Portobello,  County  of 
Dublin,  during  the  year  ending  31st  December,  1844. — (See 
Appendix,  No.  II.) 
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from  April  to  December,  1844.     Nos.  30  and  31. 

2,  A  Discourse  in  Commemoration  of  Peter  S.Du  Ponceau, 
LL.D.y  late  President  of  the  American  Philosophical  So- 
<^iety,  delivered  before  the  Society,  on  the  25th  October,  1844. 
By  Robley  Dunglison,  M.  D.     Presented  by  the  Society. 
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1 .  Report  of  Her  Majesty* m  Commisnoners  oflnquirjf  into 
the  State  oftlie  Law  and  Practice  in  respect  to  the  Occupation 
ofLfUnd  in  Ireland. 

2.  Evidence  taken  before  the  I^amd  Commission  in  Ireland. 
PartH  1  and  2.     Presented  by  the  Lord  Lieutenant. 

Contributions  towards  a  Fauna  and  Flora  of  the  County 
of  Cork.  By  Dr.  Harvey,  J.  D.  Humphreys,  and  Dr.  Power. 
PubliHhed  by,  and  presented  by  the  Cuvierian  Society  of 
Cork. 

Obits  and  Martyrology  of  Christ  Church.  Presented  by 
the  Irish  Arehseological  Society. 

Facts  connected  with  the  social  and  sanitary  Condition  of 
the  worhintj  Classes  in  the  City  of  Dublin.    1841.    By  Tho- 
mttM  Willisy  F.  S.  S.     Presented  by  the  Author. 

Observations  made  at  the  Magnetic  and  Meteorological 
Ob Mer valor y^  at  ToroutOy  in  Canada.  Vol.  L  for  1840,  1841, 
IH42.     Presented  by  Her  Majesty's  Government. 


PROCEEDINGS 

OP 

THE  ROYAL  IRISH  ACADEMY. 

1844-45.  No.  50. 

January  27,  1845. 

SIR  Wm.  R.  HAMILTON,  LL.D.,  President,  in  tHe 

Chair. 

The  Correspondence  (see  Appendix^  No.  I.)  was   read 
from  the  Minutes  of  Council. 


The  Rev.  Charles  Graves  read  the  continuation  of  his 
paper  on  Algebraic  Triplets. 

The  triplet  a;  +  ly  +  i?z,  or  (a;,  y,  z)^  being  employed  to 
represent  the  right  line  drawn  from  the  origin  to  the  point 
whose  rectangular  coordinates  in  space  are  a:,  y,  and  z,  it  be- 
comes a  matter  of  interest  to  determine  the  position  of  the 
right  line  which  represents  the  product  of  two  such  triplets. 
For  this  purpose  it  will  be  convenient  to  lay  down  some  defi- 
nitions. 

1.  The  symmetric  axis  is  the  right  line  drawn  from  the 
origin,  so  as  to  make  equal  angles  with  t,he  three  positive  por- 
tions of  the  axes  of  coordinates. 

2.  The  symmetric  plane  is  a  plane  passing  through  the 
origin,  and  perpendicular  to  the  symmetric  axis. 

3.  The  modular  plane  is  the  plane  containing  the  axis  of 
X  and  the  symmetric  axis. 

4.  The  radius^  r,  of  the  triplet  (x,  y,  z)  is  the  right  line 
drawn  from  the  origin  to  the  point  a:,  y,  z, 
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5.  Its  vector  anghy  /o,  is  the  angle  between  the  radius 
and  the  symmetric  asis. 

6.  The  ampUtudey  «!,  of  the  triplet  (x,  y,  z)  is  the  angle 
between  the  modular  plane  and  the  plane  containing  the  radius 
and  the  symmetric  axis. 

We  are  able  to  determine  the  radius,  vector  angle,  and 
amplitude,  of  the  triplet  (r^,  p^,  bij),  which  is  formed  by  mul- 
tiplying together  two  triplets  (r,  /o,  <hi)  and  (r„  |0i,  oii),  by  meanii 
of  the  following  equations,  in  which  8  stands  for  the  angle  be- 
tween the  symmetric  axis  and  the  positive  portion  of  any  one 
of  the  axes  of  coordinates. 

•'  fTx  co%p  cos/oi=  r^cos*  COS/»s  (1) 

rry  sin  p  sin  px  =  r^  sin«  sin  p2  (2) 

b>  +  till  =  ci»s>  (3) 

It  appears  from  the  first  two  of  these  equations  that  whe- 

ther  we  call  ^,  or  — r-^,  the  modulus  of  the  triplet,  it 

cos*  sm* 

will  be  true  to  say  that  the  modulus  of  the  product  is  equal  to 

the  product  of  the  moduli  of  the  factors. 

The  third  equation  asserts,  that  the  amplitude  of  the  pro^ 
duct  is  equal  to  the  sum  of  the  amplitudes  of  the  factors. 

As  the  real  unit  is  supposed  to  be  placed  on  the  axis  of  x^ 
we  shall  obtain  the  following  theorem  by  dividing  the  second 
of  the  preceding  equations  by  the  first : 

The  tangents  of  the  vector  angles  of  the  real  unity  of  (he 
twofactorSy  and  of  the  product^  form  a  proportion, 

Mr.  Graves  stated  that  Sir  Wm.  Hamilton  had  been  the 
first  to  announce  that  if  the  real  unit  line,  the  factors,  and  the 
product  line,  be  projected  upon  the  symmetric  axis,  the  pro- 
jections will  form  a  proportion  in  the  simple  sense  of  that 
term  :  whilst  the  projections  of  the  same  lines  on  the  symme^ 
trie  plane  form  a  proportion,  according  to  the  higher  sense  in 
which  Mr.  Warren  uses  the  same  word. 

The  former  of  these  theorems  is  merely  the  geometric  in- 
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The  President  stated  that  the  remarkable  researches  te- 
spccting  algebraic  triplets,  made  lately  by  Protessor  De 
Morgan  and  John  T.  Graves,  Esq.  in  England,  and  here  by 
the  Rev.  Charles  Graves,  had  led  him  to  perceive  the  follow- 
ing theorem  : 

If  the  three  symbols  ^,  ij,  H,  or  rather  their  squares  and 
products,  be  supposed  to  satisfy  the  three  following  "  equs- 
tious  of  signification:" 

and  if,  by  the  help  of  these  three  equations,  we  eliminate  any 
three  of  the  six  quadratic  combinations  ^,  t)',  !^,  £i),  t)Z,  Ztt 
from  the  development  of  the  "  formula  of  multiplication," 

(ut+v„  +  wZ){^-l  +  y"„  +  ="K) 

=  (x?  +  ^„  +  z:}(ys  +  y-i  +  2'0, 

and  theu  treat  the  three  remaining  combinations  of  the  same 
Het  (^%  &c.)  as  three  entirely  arbitrary  and  independent  mul- 
tipliers: the  three  separate  equations  thus  obtained  bet weeu 
the  fifteen  real  quantities  a  bcuvwxt/ z  x' i/ z' x" ]/' z"  will  be 
such,  that  whether  we  project  the  four  lines  (h,  v,  tf),  {x,  y,  2), 
(y,  y',  z'),  (y,  y,  z"),  on  the  axis  (a,  h,  c,)  itself,  or  on  the  plane 
perpendicular  to  that  axis,  the  four  projections  thus  obtained 
will  in  each  case  firm,  a  proportion  ;  the  proportionality  of 
the  projections  on  the  axis  being  of  the  kind  considered  in 
ordinary  algebra,  and  the  proportionality  of  the  projections 
on  the  plane  perpendicular  to  the  axis  being  of  the  kind  con- 
sidered by  Mr.  Warren  ;  that  is  to  say,  the  lengths  of  these 
last  projections  are  proportionals  in  the  usual  sense,  and  the 
rotation  from  tiie  first  to  the  second  is  equal  to  the  rotatioD 
from  the  third  to  the  fourth. 

Sir  W.  Ilamiliou  has  been  able  to  prove  this  theorem  by 
treating  the  three  real  c(j|iiationa  between  the  fifteen  rectan- 
gular co-ordinates  a,  l>,  c,  Stc.  iiccording  to  the  known  methods 
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of  algebndcal  geometry.  He  has  also  arrived  at  simplifi- 
cations  of  this  proof  by  introducing  the  ordinary  imaginary 

^—1,  treated  by  the  ordinary  rules;  but  his  first  investiga- 
tion, and  the  one  which  he  prefers,  has  been  founded  on  the 
rules  of  the  calculus  of  quaternions,  and  consists  in  resolving 
by  those  rules  the  system  of  the  two  equations  : 

ap"  +  p"a  __  ap  +  pa  .    ap"  —  p"a  __  ap  —  po  . 

ap'  4-  p'a        au  +  va      ap'  —  p'a       av  —  va 

in  which 

a  =  ia  +jb  +  kCf 

V  zz  iu  +jv  +  kwj 

p=:ix  +jy  +  Az, 

p'=iV+^y  +  Az', 

p''=iV'+yy"+Ay', 

ifjj  ky  being  (as  in  former  communications  respecting  quater- 
nions) three  imaginary  units  connected  by  the  nine  non-linear 
relations 

Pzzpzzk^zz  - 1 ;  ij-kjh—i,  ki=j;  ji=  -A,  kjzz^i,  ihzz  —j. 

The  phrase  '^  equations  of  signification*'  is  borrowed  from 
Mr.  De  Morgan.  If  the  theorem  be  particularized,  ^o  as  to 
correspond  to  that  gentleman's  system  of  triplets,  by  making 

ttzil,    i7z:m;zzO,    a:z— -^r:  — r, 
then  the  equations  of  signification  reduce  themselves  to 

and  the  formula  of  multiplication  resolves  itself  into  the  three 

relations 

a/'  =  xxf  +  yz'  -f-  ry, 

y"  •=.  xi/  +  ya/  —  zz'y 

z"  zz  xz'  +  zxf  —  yxf. 

On  the  other  hand,  some  of  the  results  of  the  systems  of  the 
two  Messrs.  Graves  may  be  reproduced  by  taking  the  same 
unit'line^  tt  =  1 ,  y  z:  m;  z:  0,  but  employing  that  other  axis 
for  which  a  z:  6  zz  c.  The  equations  of  signification  give 
then,  more  simply, 


66 


idemy.  He  also  made  some  remarks  on  tlie  diffi- 
culty of  this  mutiiod,  by  reason  of  the  complexity  of  the  men- 
tal operations,  and  the  impossibility  of  otherwise  attesting  the 
results  than  by  the  exposition  of  the  inquirer's  own  thoughts, 
iind  the  appeal  to  the  consciousness  of  others. 

The  Author  then  went  on  to  explain  the  elementary  law  of 
simple  apprehension,  and  shewed  that  however  numerous  or 
varied  might  be  the  objects  presented  in  any  single  instant  to 
the  apprehension,  the  result  must  be  one  single  idea — being  a 
whole  in  itself,  and  of  which  all  the  components  muet  be 
apprehended  stiictly  an  parts.  From  this  fact  he  observed 
that  the  entire  process  of  memory  could  be  deduced.  For 
this  purpose  he  stated  a  case  framed  with  a  view  to  explain  the 
onlinary  process  by  which  incidents  and  circumstances  are  re- 
called, by  means  of  their  association  as  partu  or  as  wholes ;  so 
that  either  the  part  might  recal  the  whole,  or  the  whole  the 
part. 

The  Author  then  explained  how  this  operation  might  be 
accidental,  or  the  effect  of  design.  The  first  would  be  the  case 
of  mere  passive  remembrance  ;  the  other  the  active  recollection 
of  the  will.  The  first  would  mostly  be  the  result  of  the  actual 
presenco  of  some  portion  of  the  combined  ideas ;  the  other 
must  be  arrived  at  by  an  effort  in  which  the  mind  succeeds  in 
placing  itself  in  some  position  of  relation  to  the  required  idea, 
BO  as  to  fulfil  the  condition  of  the  theory,  'I'o  meet  the  only- 
difficulty  which  might  be  suggested  by  this  exposition,  the 
Author  pointed  out,  that  the  occasion  which  might  require 
such  an  effort  must  necessarily  present  a  first  link  in  a  cbDin 
of  associations,  from  which  every  subsequent  stop  would  be  a 
result  similarly  occurring  in  its  order,  so  far  as  the  operation 
might  happen  to  be  rightly  directed,  and  the  materials  within 
the  compass  of  the  mind  engaged  in  it. 

The  Author  observed  that  the  various  causes  of  memory 
described  by  philosophers,  are  merely  the  circumstances  at- 
tending the  process  here  descrilK-d.     He  observed  that  every 
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senre  the  same  purpose  in  the  same  manneri  and  that  the  same 
reasoning  would  apply ;  thoogh  he  only  considered  it  neces- 
sary to  follow  the  inquiry  with  regard  to  the  large  class  of 
accidental  associations  which  are  the  main  ground  of  the  or- 
dinary work  of  memory. 

He  next  entered  into  an  inquiry  as  to  the  comparative 
durability  of  the  different  classes  of  associations.  This,  he 
observed,  must  depend  on  their  distinctness,  and  their  cohe- 
rency :  and  hence  he  inferred  that,  generally,  visible  objects 
are  the  most  easily  recalled ;  and  that  certain  combinations 
of  sound  might  be  next  in  order :  after  these  might  be 
reckoned  the  class  of  professional  associations.  He  remarked 
upon  the  expedients  used  in  the  systems  of  artificial  memory, 
u  founded  on  this  principle;  and  strongly  condemned  the 
methods,  as  being  a  substitution  of  false  combinations,  instead 
of  those  founded  on  the  real  relations  of  things. 

The  Author  then  went  on  to  apply  his  theory  to  some 
known  phenomena  in  derangement,  dreaming,  &c. :  and  con- 
cluded with  some  general  statements  upon  the  sum  of  his 
results,  and  the  progress  he  had  made  in  his  inquiry. 


A  paper  was  read  by  Dr.  Allman,  contaiuing  a  notice  of 
two  undescribed  algse,  which  clothe  the  face  of  the  rock  over 
which  the  water  trickles  in  the  "  Dripping  Well"  of  Knaros- 
borough.  They  are  referrible  to  the  genus  Microcystis^ 
Menegh. 

Dr.  AUman  also  noticed  the  occurrence  in  Ireland  of  the 
genus  Phfjlactidum  of  Kutzing,  which  thus  becomes  an  ad- 
dition to  the  British  Flora.  The  beautiful  little  alga  now 
noticed,  which  appours  specifically  distinct  from  P.  elctjansj 
Kutz.,  was  discovered  by  Dr.  Allman,  during  the  autumn  of 
1S43,  in  a  small,  rapidly  running  rivulet  near  Uandon,  in  the 
County  Cork. 
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The  following  algae  were  also  now,  for  the  first  time,  re- 
corded as  additions  to  the  Irish  cryptogamic  Flora : 

Calothrix  mirabilisy  forming  little  tufts  attached  to  stones 
and  mosses,  in  a  small  stream  trickling  over  a  rock  near 
Cloumel. 

Nostoc  muscorum^  on  a  little-used  foot-path,  Castleknock, 
County  Dublin. 

Nostoc  sphcericum^  on  the  surface  of  a  moist  rock,  Clonmel. 

Euaster  rota,  in  a  small  pond  near  Bandon,  entangled 
with  other  alg». 

Euaster  oblonga^  along  with  Desmidium  mucosum  and  D. 
Borreri,  in  a  peat  pit,  Sheaghy,  County  Cork. 

Desmidium  Swartziiy  in  an  old  peat  pit,  Howth. 

Desmidium  cylindricum,  in  an  old  peat  pit,  Howth. 

Desmidium  mucosum^  in  a  peat  pit,  Sheaghy. 

Desmidium  Borreri^  in  a  peat  pit,  Sheaghy. 

Leptomitus  pisidicola^  growing  on  a  dead  Caddis-worm  in 
Lough  Bray,  County  Dublin. 


The  President  read  a  note  from  the  Rev.  Dr.  Robinson, 
respecting  Lord  Rosse's  telescope. 


The  Secretary  read  a  letter  from  Mr.  Charles  Bourns, 
giving  an  account  of  the  excavation  made  in  the  interior  of 
the  Round  Tower  of  Lusk. 

Mr.  W.  R.  Wilde  made  some  observations  on  the  human 
skulls  which  were  presented  by  Mr.  Bourns,  and  which  had 
been  found  within  the  tower: 


A  volume  of  Mr.  Pclrie's  work  on  ihe  Round  Towen  of 
Ireland,  was  laid  upon  the  tabic. 

The  Secretary  read  the  following  Report  from  the  Coun- 
cil, which  was  adopted,  and  ordered  to  be  entered  on  the 
Minutes : 

"Among  the  occurrences  of  the  past  year,  the  Council  havt 
to  notice  the  acquisition  by  the  Academy  of  a  considerable  collec- 
tion of  Irish  manuscripts.  This  collection  was  purchased  from 
Messrs.  Hodges  and  Smith  for  1 250  guineas;  of  which  sum  so  larg« 
II  share  as  £G00  was  very  liberally  granted  for  the  purpose  hy  Her 
Majesty's  Government.  The  remainder,  with  the  exception  of 
£100  eontributed  from  iho  funds  of  the  Academy,  was  raised  by 
subscription  from  the  Members  of  the  Academy  and  ihe  Public  gfr 
nerally  ;  and  the  Council  ere  gratified  in  referring  to  this  avw 
instance  of  the  right  feeling  nod  proper  spirit  which  huve,  of  late 
years,  been  manifested  in  the  case  of  national  remains ;  but,  at  the 
same  time,  they  have  to  express  their  regret  that  the  known  exis- 
tence of  this  feeling  has  had  the  effect  of  greatly  increasing  the  price 
of  such  relics  in  the  market. 

"  For  the  purpose  of  arranging  and  displaying  the  Urge  col- 
lection of  Antiquities  now  in  the  possession  of  the  Academy,  the 
room  in  which  the  meetings  of  the  Academy  used  to  be  held  fan 
been  converted  into b  Museum  ;  and,  at  the  trifling  expense  of  £150* 
R  new  Board  Hoom  has  been  fitted  up,  in  which  the  meetings  of  tlia 
present  Session  have  been  held.  For  the  economy  with  which  these 
arrangements  have  been  made,  the  Academy  are  mainly  indebted  to 
the  suggestions  of  their  excellent  Assistant  Librarian,  Mr.  ChbboRl, 
who  cheerfully  sacrificed  part  of  his  own  accommodation,  in  order 
that  the  proposed  changes  might  be  carried  into  effect  The  regu- 
lation of  the  Museum,  and  the  adoption  of  such  measures  as  maybe 
necessary  for  the  security  of  the  valuable  collections  therein  depo- 
sited, are  objects  which  the  Council  recommend  to  the  immediate 
attention  of  their  successors. 

"  The  Council  are  informed  that  a  volume  by  Mr.  Petrie,  on  the 
Round  Towers  of  Ireland,  will  be  ready  in  a  few  days,  and  will  be 
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\ud  OD  the  table  of  the  Academj  «t  the  Stated  Meeting.     This  work 
unU  of  course  be  submitted  to  the  new  Council  before  it  is  received 
it  apart  of  the  Transacstions ;  and  it  will  be  the  duty  of  the  Coun- 
cil to  report  upon  it  to  the  Academy,  with  reference  to  the  engage- 
Boit  entered  into  with  Mr.  Petrie. 

*^The  nuniber  of  Members  elected  during  the  past  year  has  been 
unisoally  great.     The  following  are  their  names : 

'^  LIST  OF  MEMBERS  OF  THE  ROTAL  IRISH  ACADSMT,  BLICTBD  SIXCE 

TUB  16th  march,  18^4. 
1.  W.  S.  OBrien,  Esq.,  M.  P.      25.  Marmion  W.  Savage,  Esq. 


2.  The  Marquis  of  Kildare. 
a  W.  H.  Harvey,  M.  D. 

4.  Charles  Hanlon,  Esq. 

5.  Maxwell  M'Master,  Esq. 

6.  Thomas  Oldham,  Esq. 

7.  Philip  Reade,  Esq. 

8.  Henry  Roe,  Esq. 

9.  Robert  Wilson,  Esq. 

10.  Duke  of  Leinster. 

11.  Marquis  of  Downshire. 

12.  Lord  Famham. 

13.  Lord  Wallscourt. 

1 4.  Robert  S.  Bradshaw,  Esq. 

15.  Thomas  Davis,  Esq. 

16.  Sir  Richard  Franklin. 

17.  Edmund  Getty,  Esq. 


26.  Richard  Sharp,  Esq. 

27.  Robert  Forster,  Esq. 

28.  William  Le  Fanu,  Elsq. 

29.  Rev.  George  Longfield. 
dO.  John  M.  Neligan,  M.  D. 

31.  W.  Justin  O'Driscoll,  Esq. 

32.  N.  P.  O'Gorman,  Esq. 

33.  Algernon  T.  Preston,  Esq. 

34.  J.  E.  Tennant,  Esq.,  M.  P. 

35.  Matthew  Raker,  Esq. 

36.  P.  Joseph  Rlake,  Esq. 

37.  John  D'Arcy,  Esq. 

38.  Rev.  N.  John  llalpin. 

39.  Samuel  Haughton,  Esq. 

40.  William  Hogan,  Esq.,  C.  E. 


41.  James  Macdonnell,  Esq.,  C.  K. 

18.  G.A.  Hamilton,  Esq.,  M.  P.    42.  Right  Hon.  David  K.  Pigot. 

19.  Henry  G.  Hughes,  Esq.  43.  M.  R.  Sausse,  Esq. 

20.  H.  James, Esq.  (CaptRE.)    44.  Walter  Sweetman,  Esq. 

21.  Francis  L' Estrange, Esq.         45.  R.  W.  Townsend,  Esq.,  C.  E. 

22.  Edward  Lucas,  Esq.  46.  Alexander  Taylor,  M.  D. 

23.  John  Phillips,  Esq.  47.  George  Yeates,  Esq. 

24.  T.  N.  Redington,  Esq.,  M.P. 

**  Total  elected,  from  16th  of  March,  1844,  to  16th  March,  1845, 
— forty-seven. 
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^<  The  following  are  the  Members  deceased  within  the  year : 

Life  Members,  Annual  Members. 

•  Rev.  Charles  Boyton,  D.  D.,      William  Henry,  Esq.,  1844. 

1 822.  Matthew  O'  Conor,  1 837. 

♦  Hugh  Ferguson,  M.  D.,  1824.  Honorary  Member. 

•  Rev.  Thomas  Goff,  1802.  Francis  BaQy,  Esq.,  LL.D., 

♦  WiUiam  Webb,  Esq.,  1808.  F.  R.  s',  &c.,  1826. 

^'  The  distinguished  name  of  M.  Arago,  Perpetual  Secretary  of 
the  Academy  of  Sciences  of  Paris,  has  been  added  to  the  list  of  Ho- 
norary Members. 

''  The  list  of  Honorary  Members  has  lost  a  name  well  known 
to  science,  that  of  Francis  Baily,  Esq.,  late  President  of  the  As- 
tronomical Society  of  London,  of  which  he  was  one  of  the  principal 
founders.  On  the  worth  of  his  character,  and  on  the  value  of  hii 
services  to  science,  it  is  needless  to  dwell,  as  Sir  John  Herschell 
has  already  done  justice  to  them,  in  a  Memoir  read  to  the  Society 
over  which  he  presided,  and  which,  up  to  the  period  of  his  death, 
was  the  object  of  his  unceasing  care  and  attention." 


Mr.  Robert  Ball,  on  the  part  of  the  Dean  of  Lismore, 
presented  the  seal  of  the  late  Archbishop  of  Cashel. 

The  thanks  of  the  Academy  were  voted  to  the  Dean  of 
Lismore. 


April  14,  1845. 

SIR  Wm.  R.  HAMILTON,  LL.D.,  President,  in  the 

Chair. 

Joseph  Allen  Galbraith,  Esq.,  James  Jameson,  Esq.,  and 
John  Francis  Waller,  Esq.,  were  elected  Members  of  the 
Academy. 

Read, — The  Resolution  of  Council  passed  at  the  meeting 
of  7th  April,  viz. 
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«<  That  the  Volume  which  has  been  printed  by  Mr.  Petrie, 
M  the  twentieth  yolame  of  the  Transactions,  be  received  as 
waA ;  and  though  it  cannot  be  regarded  as  a  complete  Work, 
that,  nevertheless,  the  Council  do  recommend  it  to  be  taken, 
as  acquitting^  Mr.  Petrie  of  bis  engagements  to  the  Academy. 

RssoLtVKD  DNAMiBiocsLT, — That  the  recommendation  of 
Council  be  received  and  adopted. 


Rbad, — The  following  letter  from  Messrs.  Hodges  and 

Smith : 

*'  104,  Grafton-strsbt, 
••4^W/14M,  1845. 
•*Si&, — Having  been  informed  that  a  person  of  the  name  of 
(XBiien,  in  the  County  of  Clare,  had  some  curious  ancient  docu- 
ments ^rhich  he  would  dispose  of,  we  went  down  to  that  county  for 
the  purpose  of  examining  them.    We  found  his  collection  to  con- 
sist chiefly  of  family  documents  and  papers  of  little  moment,  with 
the  exception  of  four  pages  of  the  celebrated  work  known  by  the 
name  of  Leabhar  Breac.    Those  pages  contain  a  beautiful  Latin 
Hvuin  to  St.  Patrick,  by  Secundinus,  and  other  interesting  matter. 
Thej  have  been  missing  for  upwards  of  fifty  years,  and  we  have 
now  much  pleasure  in  restoring  them  to  the  Academy,  whose  pro- 
perty  the  Leabhar  Breac  has  been  for  many  years ;  and  we  also 
beg  to  present  two  copies  of  Mac  Firbis's  work  on  the  Genealogy  of 
ancient  Irish  Families,  written  in  1650,  and  another  volume  con- 
taining  an  abstract  of  the  same  great  work,  written   by  James 
M'Guire,   in  1721  ;  and,  fifthly,  a  very  good  copy  of  Heating's 
History  of  Ireland,  written  in  1712. 

*'  We  have  the  Honour  to  be.  Sir, 

'*  Your  very  obedient  Servants, 

**  lloDdKH  AND  Smith. 
''  To  th€  Secretary  of  Uie 

Royal  Irish  Academy  J" 

Resolved, — That  the  thanks  of  the  Academy  be  given 
to  Messrs.  Hodges  and  Smith  for  their  donation. 

VOL.  III.  G 


Rev.  Dr.  Toid  presented,  from  Lord  Granville  S 
a  copy  of  the  Charters  of  ifae  Duchy  of  I 


Colonel  Jones,  R.  EX,  presented  a  fmnted  description  and 
drawing  of  tin  antique  tombstone,  of  the  natural  size,  found  4t 
Athlone. 

Mr.  J.  Huband  Snutfa  read  an  account  of  the  present  state 
of  the  ancient  eccleuastical  remains  of  lona. 

After  alluding  to  the  difficulty  of  procuring  accommodation 
in  this  remote  island,  and  the  impossibility  of  obtaining  more 
than  a  mere  glance  at  the  details  of  the  group  of  ecclesiastical 
buildings,  in  the  way  in  which  ihey  are  now  usually  seen  by 
tourists,  Mr.  Smith  went  into  a  very  minute  account  of  the 
Nunnery,  with  its  grave-yard,  containing  some  interesting 
monuments.  He  then  described  two  ancient  causeways,  and  the 
church  of  St.  Oran,  which  he  supposes  to  be  the  most  ancient 
edifice  on  the  island,  though  he  declined  to  express  any  definite 
opinion  as  to  its  age.  Of  the  doorway  of  this  church  Mr. 
Smith  exhibited  a  very  careful  drawing,  on  a  large  scale,  an 
well  as  others  of  some  of  the  most  remarkable  tombstones  in 
the  Releg  Oran.  He  then  proceeded  to  give  some  account  of 
the  grave  of  St.  Columba,  adjoining  to  the  great  western  door 
of  the  cathedral,  the  nave,  chancel,  and  aisles  of  which,  toge- 
ther with  its  noble  square  tower,  he  described  in  detful,  with 
measurements  which  he  had  carefully  taken. 

The  numerous  drawings  made  by  Mr.  Smith,  from  his 
own  sketches  on  the  spot,  contributed  not  a  little  to  convey 
a  more  satisfactory  idea  of  various  particulars  than  any  verbal 
description  could  have  done;  and,  with  many  rubbings  taken 
from  tombstones  and  crosses,  enabled  him  to  correct  some 
errors  into  which  Pennant  and  other  writers  had  fallen,  in  the 
deciphering  and  translation  of  certain  Irish  inscriptions  yet 
remaining  at  lona.  Mr.  Smith  lastly  noticed  the  Cross  of 
Inverary,  which  is  said  to  have  been  brought  from  lona  at 
the  time  of  the   Reformation,  and  produced  a  very  careful 


78 

of  any  symmetrica!  interaeclion  of  a  sphere  with  a  cone  ortdo 
second  order  (i.  e.  when  the  centre  of  the  sphere  lies  upon  one 
of  the  principal  axes  of  the  cone)  may  be  expressed  by  elliptie 
functions.  This  is  easily  deduced  from  the  following  formuliB 
for  the  rectiiication  of  the  class  of  spheric  curves  represented 
by  the  polar  equation, 

sin'pF(w)  +  sin  2X  cosp  =  1  (a) 

where  X  is  a  constant.  Let  s„  S3,  denote  the  two  arcs  which 
correspond  to  the  same  value  of  the  polar  angle  <o,  and  we  will 
have 

'*— 4f  +  sin*2A  }  dm 


S)  +  «j  =  cos  X 


«i  —  «j  =  sin'A 


l^y-^ 


i^  i f^epa s 


— cos'^X 

±i 

X 


S     F 


f'  denoting  the  derived  function  of  F(<ti). 

Now  in  the  case  of  the  intersection  of  a  cone  and  sphere, 
such  as  we  have  described,  v{ui)  is  a  linear  function  of  cos  2<ii, 
and  each  of  the  foregoing  integrals  is  reducible  to  an  elliptic 
function  of  the  third  kind. 

In  the  case  of  the  spherical  ellipse,  the  two  arcs  a,  a,  are 
equal ;  and  when  the  vertex  of  the  cone  is  upon  the  surface,  th« 
second  arc  s^  vanishes  altogether. 

The  same  relation  between  the  principal  angles  of  tbe 
cone,  and  the  distance  of  its  vertex  from  the  centre  of  the 
sphere,  will  cause  the  parameters  in  both  the  functions  H  to 
vanish.  And  it  is  remarkable  that,  in  this  ease,  when  the  1 
and  dilTercnce  of  the  arcs  S|,  s^,  are  each  expressible  by  a  trans- 
cendant  of  the  first  order,  the  curve  will  coincide  with  the 
locus  of  the  vertex  of  a  spherical  triangle,  the  base  of  which  is 
given,  and  of  which  the  product  of  the  sines  of  the  semi-sides 
is  constant,  and  less  than  the  square  of  the  sine  of  the  fourth 
part  of  the  base. 

This  result  is  strikingly  analogous  to  M.  Serret's  theorem 
on  the  rectification  of  the  Cassinian  curve,  published  in  M. 
l.iouvilU's  Journal,  vol.  viii.  p.  145. 
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>  ^»«iiili  of  tiie  two  functioRS  which  expreH  tbe  rs> 

■  oC«,  ±  <i  be  complementary,  the  curve  will  coincide  with 

■  of  tlie  vertex  of  a  spherical  triangle  n-hose  boAe  is 

|lsca,  and  of  which  the  pro<Iuct  of  the  tangents  of  the  semi- 

«des  is  cociAtant,  and  Ins  than  the  square  of  the  tangent  of 

ilw  fnartb  part  of  the  base. 

Equation  (a)  nuy  be  transfbimed  into 

tan' J  p  -  2  tan»  J /,  p(w)  + -^2^  = 


analogous  to  the  above,  may  be  rectified  by  similar  formulas. 


|b«re  r(fci)  simply  is  written  for 
rm  whose  polar  equation 
the 


>-2r(w) 


The  class  at  plana 


«i  +  «.  ■ 


kWi"^ 


■h  of  these  integrals  nil!  be  reducible  to  an  elliptic  function 
the  third  order,  provided  that  v{<,i)  be  a  linear  function  of 

2w.  The  following  curves,  among  others,  possess  this 
property  :  firsl,  the  locus  of  a  point,  such  that,  tangents  being 
drawn  from  it  to  two  equal  non-intersecting  circles,  their 
rectangle  is  constant,  and  less  than  the  square  of  the  tangent 
drawn  to  either  from  the  point  midway  between  their  centres: 
•econtlly,  the  locus  of  the  intersection  of  tangents  to  an 
ellipse  which  include  a  given  angle.  This  curve  is  composed 
of  two  dosed  branches  concentric  with  the  ellipse,  and  satisfy- 
ing the  given  condition  by  angles  which  are  supplemental. 

The  well-known  property  of  the  lemniscate  may  be  ex- 
tended to  ihe  locus  of  the  orthogonal  projections  of  the  centre 
of  an  ellipse  or  hyperbola  in  general  upon  its  tangents.  First, 
in  the  case  of  the  ellipse,  the  curve  may  bt;  derived  by  taking 


the  locus  of  a  point,  such  that  tangents  being  drawn  from  ffr 
to  two  equal  intersecting  circles,  their  rectangle  may  be  oon- 
Btant,  and  equal  to  the  square  of  half  the  common  chord. 

If  the  circles  do  not  intersect,  and  if  the  rectangle  under 
the  tangents  be  equal  to  the  square  of  the  tangent  to  either 
from  the  middle  point  between  the  centres,  the  locus  will  gire 
the  curve  derived  from  an  hyperbola,  whose  real  axis  is  greater 
than  the  imaginary. 

To  get  the  curve  when  the  imaginary  axis  is  greater  than 
the  real,  we  must  take  the  locus  of  a  point,  such  that  lines 
being  drawn  from  it  to  meet  the  circumferences  of  two  equal, 
no n- intersecting  circles,  and  subtending  right  angles  at  their 
centres,  their  rectangle  may  be  constant,  and  equal  to  the 
sum  of  the  squares  of  the  radius,  and  of  half  the  distance  be- 
tween the  centres. 

There  e.iist  in  spherical  geometry  numerous  properties  of 
an  analogous  character. 

The  Rev.  Charles  Graves  made  a  communication  relative 
to  the  new  functions  employed  by  him  in  the  interpretation  of 
his  theory  of  Algebraic  Triplets. 

The  three  functions  a,  m,  n,  defined  in  p.  60,  possess  so 
many  interesting  properties  that  they  seem  to  deserve  diatine- 
live  appellations.  The  first  is  symmetrical  with  respect  to  its 
two  amplitudes,  ^and  \;  and  its  properties  are  in  the  miuD 
analogous  to  those  of  the  trigonometrical  function  cosine.  On 
the  other  hand,  M  and  n  are  not  symmetrical  functions  off 
and  \ ;  but  eilher  of  them  may  be  obtained  from  the  other  by 
interchanging  the  two  amplitudes;  and  tliey  correspondinmany 
respects  to  the  trigonometrical  sine.  Mr.  Graves  proposes 
then  to  call  A  the  cotresitie,  and  M  and  N  the  tresinet  of  ^ 
and  x:  and  he  designatei*  them  respectively  by  the  symbob 
«>tr[f,  X].  lres[f,  x],  tres[x,  fl)]. 

Aft  in   trigonometry  cos^  =  cos{^iV  +  ^),   and  sinf  = 


sio(2tV 


f)y  I  being  any  integer  number;  go  also  in  this  caU 
t«  [♦•  X]  =  ^w»  [♦  +  2i>,  x-2iV] 


wbeie  r  =  --t-;t.    The  quantity  r  holding  in  the  present  theory 

die  same  place  that  v  does  in  the  calculus  of  sines.    From  the 
theorem  of  Moivre  we  learn  that 

(eosf  +  v/in[.sinf )"  =:cosm(f +2iir)+  v/^T.  gin  m{f+ 2iw). 

The  corresponding  theorem  already  announced  by  Mn 
Graves  may  be  written  as  follows : 

(cotr[f ,  x]  + « tres[^,  x]  +  *'tres[x,#])- 
=cotr[«(f + 2iV),  m(x— 2iV)]  + 1 tres  [iii(^  +  2ir),  »i(x— 2fV)] 

+  *«tres[m(x-2ff),  jii(^  +  2iV)]. 

Among  the  most  important  consequences  flowing  from  the 
preceding  theorem  is  a  mode  of  resolving  an  equation  of  the 
form 

z^^pz^  4.  ji«— r  =  0 

uto  its  cubic  &ctors.     For  this  purpose  we  must  first  reduce 
the  equation  to  the  form 

y**-3cotr(A,  B)y**  +  3cotr(-A,  -B)y"- 1  =  0,      (ft) 

Now  it  will  be  found  that  if  we  multiply  together  the  three 
expressions 

x-cotr[^,x]-  tre8[^,x]-  tres[x,*] 
X  -  cotr  [^,  x]  —  aires  [^,x]  -a'tres[x,^] 
X  —  cotr  [^,  x]  —  a'tres  [*,  x]  -  a  tres  [x,  *] 

in  which  a  stands  for -^ »  the  cube  root  of  +  1,  the 

product  will  be 

r*— 3cotr[^,x]x*4-3cotr[  — ^,  — x]*""^- 

Hence  it  may  be  proved  that  each  of  the  cubic  factors  of  (ft) 
will  be  of  the  form 


ff^-3cotrQ(A  +  2(V),  l(B-2ir)]tf* 
+  3cotr[-i(A  +  2iV),  _l(B-2.>)]i^-l. 

From  the  result  just  obtained  Mr.  Graves  deduces  a  uo* 
gular  geometrical  theorem  analogous  to  the  celebrated  one  of 
Cotes. 

But  it  must  be  observed  here  that  the  geometrical  propo- 
sitions to  which  we  are  led  in  interpreting  formula  involving 
tresines,  do  not,  in  general,  relate  to  the  lenijtha  of  lines. 
If  X,  y,  z  and  y,  y',  z'  be  respectively  the  rectangular  co- 
ordinates of  two  points  in  space,  the  distance  between  them  is 


expressed  by  the  quantity  "/{x'  —  xf-v  {y'—y)'  +  (z'  — z)*. 
But  this  is  not  the  function  of  x,  y,  z,  x',  y',  z*  that  the  fop. 
mul^e  in  question  commonly  bring  before  us:  they  most  fre- 
quently introduce,  instead  of  it,  the  function 

^ix'-xf  +  (y-ff)'  +  {z'-  'zy^^{x'-x)  {y'-y)  (V- ») 
which  Mr,  Graves  proposes  to  call  the  cvbic  modulus  of  tbe 
line  joining  the  points  x,  y,  z  and  x',  \f,  z'.  This  cubic  mo- 
dulus may  be  written  in  aform  which  suggests  important  con- 
sequences. 
If  we  put 

a;  =Mcotr[^,x]  3f  =  m'colr[^',x'] 

y  =  m  tres  [^,  x]  y'  =  m'  tres  [*',  xT 

z=  mtres[x,(p]  2*  =  m'tres  [x'.fl)"] 

it  becomes 

v'm"— 3in''wcoir[^— #',X— xT+^m'^'coM*'— *»X'~X]~'"' 
Thus  we  have  the  modulus  of  the  line  joining  two  points  in 
space  expressed  by  means  of  the  differences  of  their  corres- 
ponding amplitudes  and  the  moduli  of  the  right  lines  drawn  to 
them  from  tbe  origin  : — a  result  analogous  to  the  fundamenul 
proposition  in  plane  trigonometry,  by  which  the  length  of  one 
hide  of  a  triangle  is  found  from  the  two  remaining  sides  and  the 


iMhuted  angle.       Mavlng  now  got  the  notion  of  the  modulus 
ttti  tight  Une    in    space,    wc  may  pasily  ailvancu  to  the  con- 
fr^xa  of  the  modal uft  of  a  curved  line :  for  we  may  regard  it_ 
t^  <.ht  «uia  of  the  moduli  of  the  eletneDts  of  the  curve  :  so  thi 
''<&DdM,  tbe  modulus  of  the  curve  itself,  we  employ  the  furmul 


m  =  %  ^dx'  +  dy'-\-dx'--idzdydz. 
The  light  Une  drawn  inm  the  point  x,  y,  :  to  another  pmaM 
.-',  f,  y,  may  be  looked  upon  as  having  amplitudes  as  well  H 
modulus.       In  order  to  determine  them  we  put 
r— s  =  m  coU[^,  x]  ■y'~9='*^^*[i>t  \]  '•  z'—z  =  mtTesl\,^ 
»  being  the  modulus  of  the  right  line. 

For  the  purpose  of  illustrating  his  views,  Mr.  Graves  Ii 
tinniinrd  the  sur&ce  wbofte  equation  in  rectangular  coordinal 

x'+t^  +  z'-3xyz=  1. 
A»  might  be  expected,  this  surface  possesses  numerous  pro- 
perties which  admit  ofheing  stated  in  nucli  a  manner  as  to 
exhibit  a  striking  simjliirity  to  those  of  the  circle.  The  three 
coordinates  x,  y,  z  belon^ng  to  any  point  on  it,  may  be  put 
Mjnal  lo  colr[^,  jj,  tres[^,  ■^j,  and  tres[Y,  $];  and  we  may 
call  ^  and  \  the  amplitudes  of  the  point.  It  will  also  be  con- 
vetuent  to  designate  the  point,  wboiiie  amplitudes  are  —  ^  and 
—  ;^,  as  reciprocal  to  the  point  whose  amplitudes  are  tj,  and  \. 
Amongst  other  theorems  relating  lo  this  surface,  which 
Mr.  Graves  proposes  to  name  the  surface  oftreainea,  the  fol- 
lowing may  be  considered  as  deserving  attention  : 

1.  The  imgle  between  the  tangent  planes  atany  twojtointii 
on  the  surface  i»  eijual  to  that  between  the  radii  drawn  to  the 
two  reciprocal  points, 

2.  The  measure  of  curvature  at  any  point  ia  equal  to 
~  r,-* :  r,  denotinrj  the  radtun  of  the  reciprocal  point. 

3.  7'he  »urface  i«  one  of  revolution :  and  it  is  its  ownpolar 
rtciprocal  Kith  refercnct  to  a  sphere  whose  centre  is  at  the 
orit/tH  if  coordinates  and  whose  radius  is  unity. 
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The  curve  of  double  carvatore,  or  curve  qftreeinea,  del 
by  the  equations 

X  =  eotr  [$,  o] 

V  =  tres  [^,  o] 

2  =  tres  [o.  ^] 
appears  likewise  to  be  most  fertile  in  properties  analogdi 
those  of  the  circle.  The  following  were  stated  by  Mr.  Graves: 

1.  The  ani/le  beticeen  the  tanyenta  at  any  two  points  on 
the  curve  is  equal  to  that  between  the  two  corresponding  radii. 

2.  The  angle  between  the  osculating  planes  at  any  two 
points  on  the  curve  is  equal  to  the  angle  between  the  radii 
drawn  to  the  two  reciprocal  points, 

3.  The  angle  of  contact  at  a  point  on  the  curve  is  there 
Jbre  equal  to  the  torsion  at  the  reciprocal  point. 

4.  The  element  of  the  curve  described  by  the  reciprocal 
point  is  double  the  elementary  area  described  by  the  radius 
vector. 

5.  The  polar  reciprocal  of  the  developable  surface  finned 
by  the  osculating  planes  is  ttself'lhe  curve  of  tresines. 

6.  The  product  of  the  radii  of  curvature  at  any  point  and 
at  its  reciprocal  is  equal  to  unity. 

7.  The  radius  vector  traces  a  logarithmic  spiral  upon  a 
plane  parallel  to  the  symmetric  plane. 

Mr.  John  Neville  read  a  paper  on  the  maxiraum  Amount 
of  Resistance  required  to  sustain  Banks  of  Earth  and  other 
Materials. 

Let  CDE  be  any  bank  of 
earth,  sand,  or  other  material, 
and  CE  the  position  of  the 
line  of  repose  with  respect  to 
the  horizon  and  bank ;  then  if 
we  put  CA,  the  perpendicular 
from  C  on  DE  produced  =  A, 
the  Z  DEA  =  b;  the  angle 
ECA  =  ci  and  the  Z   ACF, 


vhicb  the  fracture  CF  makes 
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with  C  A,  =  ^ ;  then  wheo  the  horitontal  renstanee  R,  necn- 
urj  to  mppoit  the  wedge  FCD,  is  a  maximum,* 


taoc  ^  ' 


md 


—  **^  faecc  — V^tanfttanc  +  1 V 

2  \  s;:;  ; » 


(2) 


wbere  W  z=  the  weight  of  a  cubical  unit  of  the  stuff  in  FDC. 
Equation  (2)  jnay  be  changed  into  the  following, 

A^i^         

2^j^(\/tanc  +  cotc—  v^tan6  +  cotc)'        (3) 


R   =Z 


a  nmple  form  to  calculate  the  values  of  R  from. 
Also  if  CO  is  drawn  parallel  to  DE,  and  we  put 

e=  2l  GDE=  Z  DCO;    8=  Z  OCE  =  tf  —  (c— 6), 

and  H  =  CD  the  slant  height  of  the  face  :  then 


tMnic—fy^itan^  FOE  =  •tan'S  +  tanc/tanS- tanS    (4) 

and 

H*w  tan0  -,         X 

where  dzuc-^b^^  ECD. 

When  6  =z  0,   CD  coincides  with  CA,  and  we  get  from 
equation  (1) 

secc  —  1 

tan  ^  =: =  tan  X  c, 

^  tanc  * 

which  shews  that  the  equation  of  Prony  holds  good,  whatever 
the  inclinations  of  CD  and  DE  to  the  horizon  may  be,  if  these 
lines  continue  at  right  angles  to  each  other.  We  also  get 
from  equation  (2)  or  (5)  in  this  case, 


•  Generally  we  have  R  =  W  X  DCF  X  tan.  FCE,  for  any  fraction  CF;  a 
very  simple  expression  for  finding  the  yalue  of  the  resistance  when  the  posi- 
tion of  the  fracture  is  given. 


1  =  -j-tan'Jc, 


(6) 


which  shews  the  value  of  R  retains  the  same  form  whatever 
the  inclination  of  CD  may  be,  if  DE  continues  at  right  angles 
to  it,  as  may  also  be  seen,  in  the  more  general  case,  from  equftt 
lion  (2)  or  (5). 

When  6=.  c  —  b,  DE  stands  at  the  angle  of  repose,  and 
when  infinite,  from  equation  (4),  the  fracture  CF  becoines. 
parallel  to  it ;  and  from  equation  (2)  or  (5)  may  be  had,  by 
reduction. 


=  -5-X8in»(c~6). 


a) 


As  in  loose  stuff  DE  can  never  stand  ata  steeper  inclination 
than  the  angle  of  repose,  equation  (7)  gives  the  greatest  value 
K  can  ever  attain ;  the  height  of  the  face  H  being  constant. 
When  i  =  0,  H  vertical,  and  c  z^  34°,  which  corresponds  to 
a  slope  of  repose  of  I|  to  1  nearly,  we  get,  by  comparing 
equations  (6)  and  (7), 

R  in  (6) :  R  in  (7)  : :  283  :  687  : :  3  :  7,  nearly. 

In  fluids  the  ratio  will  be  as  1  to  I,  and  when  the  angle  of 
repose  is 90",  the  ratio  will  be  as  1  to  4 ;  for  tan'^  c  :sin*c;: 
^  c"  :  (' : :  1  :  4  :  hence  no  instance  can  occur  wherein,  the  face 
H  being  vertical,  the  value  of  R  can  exceed  four  times  the 
value  when  the  top  DE  is  horizontal. 

Equation  (4)  gives  the  following  simple  geometrical  con- 
struction for  finding  the  line  CF.  Draw  any  line  MO,  cut- 
ting the  line  of  repose  CE  at  right  angles  in  K,  and  tennU 
nating  in  the  face  CD  at  M,  and  in  the  line  CO  parallel  to 
DE,  the  top,  in  O.  On  MO  describe  a  semicircle,  cutting 
CE,  the  line  of  repose,  in  H;  from  O  as  centre,  with  OH  as 
radius,  describe  an  arc  to  cut  OM  in  1 ;  join  C  to  I,  and  pro- 
duce CI  to  F;  then  the  wedge  FDC  will  require  the  maxi- 
mum resistance.  When  DE  is  at  right  angles  to  DC,  the 
angle  ECD  is  bisected  by  EF. 
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The  equationa  apply  ilw  to  findiBg  the  value  of  K  and 
posdon  of  CF  for  **  dwarf  walls"  CD,  at  the  toes  of  cuttings 
or       embank-  ^ 

BKnta  ;  bat 
wbenthe  frao- 
tue  CF  Uea 
iavde  tbe  top 
of  the  slope 
DCthevaliie 
of  R  and  po- 
stion  of  CF 
ve  found  as  follows : 

Produce  EG  to  A,  and  draw  CA  so  that  dCOD  = 
AGOA,  and  as,  therefore,  dFAC  =  FGDC,  we  hare  only 
to  determine  R,  and  diaw  CF  as  if  tbe  bank  to  be  supported 
wsB  CAE. 

In  the  Encyclopsedia  Britannica,  seventh  edition,  ardcle 
"AfoMmry*"  by  Tredgold,  there  are  given  tbe  following  equa> 
tioDs: 

"(23)       taDa-~'+^'"'^  *"'*'•*' **"''"  •''*^''^''+^'" 

wheT«  a  —  ^  ECa,  which  the 
plane  of  fracture  CE  makes 
with  the  vertical  line  Co ; 
c  ^  ^  ACa;  i  =  the  com- 
plement of  the  angle  of  repose ; 
k  ^  AC  the  vertical  height, 
and  S  =  the  weight  of  a  cubi- 
cal   foot  of  the  material   in 

ACE,  AE  being  Aorironto/:  and  the  following  table  of  c; 
latcd  values  of  R  from  equations  (26)  and  (26) : 


1 

2 
3 
* 

Repose. 

w«»hf  nf «     V»lua  of  B. 

i 

Value  ofB    1 
wlieDc=10>  ■ 

Wat*r 

Fine  drj  >and,     . 
Do.           mcnst     . 
Qi»rt.  luid,  drj. 

0. 
39* 

62-50)9.     ;R  =  31JA'       R  =  3l|A»      1 
92—         lR=:l.'if  A'     R=  -l-flA*     I 
119—          R=:I7-S5A<:  R=   6-aA<     ■ 
102-^          R  =  13nA'   R=   4«A*     ■ 

Now,  using  the  same  data,  and  calculating  from  equadowl 
(6)  and  (2)  here  given,  the  values  will  be  as  follow :                 1 

a 

3 

4 

Angle 
Repose. 

Weight  of  W. 

Value  of  R. 
»ben/.  =  0, 
kndCDver- 

'tion  (6). 

Value  OfB 
whenfcsW 
and  D  E  fao- 

riiontal: 
eqcUonta). 

WMer.  .... 
Fine  su>d.  dry.    . 
Do.            iiimst,  . 
Qo»rt»  wnd.  dry, 

0° 
33" 

35" 

m  SIbs. 

92  — 
119- 
102- 

R  =  31  i  A' 
R  =  I35*< 
R  =  I7-5A< 
R=13-8A' 

R  =  311A« 
R=   97lfl 
R  =  I2<»» 

The  values  in  the  last  column  have  been  calculated  hoot 
equations  (2)  and  (5)  respectively,  which  gave  the  same 
results  when  the  latter  is  multiplied  by  sec^ft,  as  A'  x 
sec'  6  =  h'  :  they  are  fully  double  those  given  by  Tredgold, 
and  made  use  of  by  him  in  calculating  the  dimensions  of  re- 
taining walls  given  in  another  Table.  The  differences  in  tlie 
Tables,  when  b=0,  are  immaterial.  Equation  (25)  is,  how- 
ever, incorrect,  as  will  be  seen  by  squaring  the  second  part  of 
equation  (3)  here  given,  actually,  when  we  get 


Whence  it  appears  that  the  term  - 


ctaoft+l  + 
c  +  I 


iftaiii+l> 


.,  in   Tredgotd's 

equation  (25)  under  the  square  root,  should  be  — -j-. ; 

this  being  the  case,  bis  equation  is  then  reducible  to  equation 
(3).  Equation  (23)  can  also  be  reduced  to  the  form  of  equation 
(1),  which  is  general,  whether  DE  is  horizontal  or  inclined. 


Mr.  Thomas  Dergiii  read  the  following  communication 
from  Dr.  Thomas  Woods  of  Parsonstown,  on  a  new  photo- 
graphic process,  which  he  calls  the  Catalysotype.  Mr.  Uer- 
giniko  read  two  letters  from  H.  Fox  Talbot,  Kj«j.  (M.  P.) 
to  Dr.  Woods^  and  his  answer. 

While  investigating  the  property  that  sij^ar  possesses,  in 
some  instances,  of  preventing  precipitiitioii,  I  noticed  that 
when  syrup  of  ioduretof  iron  was  mixe^i  in  certain  proportions 
Tith  solution  of  nitrate  of  silver,  the  precipitate  was  very 
quickly  blackened  when  exposed  to  the  light,  and  I  thought 
tlat,  if  properly  used,  it  might  be  employed  with  ailvantage 
as  a  photographic  agent.  If  not  entirely  without  profit,  it 
would  hardly  repay  the  trouble  of  reading  the  history  of  ail 
the  experiments  I  tried  in  order  to  prove  whether  or  not  this 
idea  were  correct,  for  there  were  many  difficulties  to  be  over- 
come, and  unexpected  hindrances  to  be  surmounted,  iiefore  I 
could  be  certain  of  success.  However,  the  results  at  which  I 
bare  arrived  make  me  hope  that  my  trouble  has  not  been 
thrown  away«  and  that  a  photographic  process  hits  been  dis- 
covered, which  is  more  manageable,  and  more  satisfactory, 
than  any  which  has  before  been  used ;  and  I  think  that  the 
pictures  produced  by  it  are  more  minutely  and  delicately 
brought  out,  and  the  time  for  their  pro<luction  at  least  not 
lonver  than  is  required  by  any  other  method. 

To  enter  very  minutely  into  the  particulars,  or  to  explain 
ihii  rationale  of  the  process  would  be  too  tedious;  however, 
it  is  so  simple,  that  those  who  will  feel  any  pleasure  in  tryiii*^ 
it  will,  I  am  sure,  easily  succeed,  and  to  attempt  any  expla- 
nation of  its  theory  would,  in  the  present  state  of  our  know- 
led  j^e  of  light,  l>e  advancing  a  mere  hypothesis;  I  will,  therefore, 
only  state  generally  the  method  in  which  the  paper  is  pre- 
pared, and  then  briefly  giving  my  reasons  for  such  parts  of 
the  process  as  are  not  at  first  sight  obvious,  will  thereby 
enable  the  experimenter  to  be  guarded  against  the  failures  that 
the^e  precautions  are  intended  to  overcome. 
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Let  wefi-glaae<t  paper  ( I  prefer  that  called  wove  post) 
be  steeped  in  water  lo  which  liydroctiloric  acid  has  been  added 
in  the  proportion  of  two  drops  to  three  ounces.  When  well  WB 
let  it  be  washed  over  with  a  mixture  of  syrup  of  ioduret  of  iro 
half  a  drachm,  water  two  drachms  and  a  half,  tincture  I 
iodine  one  drop.  When  this  has  remained  on  the  paper  for 
few  minutes,  so  as  to  be  imbibed,  dry  it  lightly  with  bibulon 
paper,  and  being  removed  to  a  dark  room,  let  it  be  wash«i 
over  evenly,  by  means  of  a  camel-hair  pencil,  with  a  solution 
of  nitrate  of  silver,  ten  grains  to  the  ounce  of  distilled  water. 
The  paper  is  now  ready  for  the  camera.  The  sooner  it  i> 
used  the  better ;  as  when  the  ingredients  are  not  rightly  mixed, 
it  is  liable  to  spoil  by  keeping.  The  time  I  generally  alloi 
the  paper  to  be  exposed  in  the  camera  varies  from  two  to 
thirty  seconds ;  in  clear  weather,  without  sunshine,  the 
dium  is  about  fifteen  seconds.  With  a  bright  light,  the  pic- 
ture obtained  is  of  a  rich  brown  colour  ;  with  a  faint  light,  or  a 
bright  light  for  a  very  short  time  continued,  it  is  black.  For 
portraits  out  of  doors,  in  the  shade  on  a  clear  day,  the  time 
for  sitting  is  from  ten  to  fifteen  seconds.  If  the  light  is  strong, 
and  the  view  to  be  taken  extensive,  the  operator  should  be 
cautious  not  to  leave  the  paper  exposed  for  a^longer  period 
than  five  or  six  seconds,  as  the  picture  will  appear  confused 
from  all  the  parts  being  equally  acted  on.  In  all  coses,  the 
shorter  the  time  iu  which  the  picture  is  taken  the  better. 

When  the  paper  is  removed  from  the  camera  no  picture 
is  visible.  However,  when  left  in  the  dark,  without  any  other 
preparation  being  used,  for  a  period  which  varies  with  the 
length  of  time  it  was  exposed  and  the  strength  of  the  light, 
negative  picture  becomes  gradually  developed,  until  it  arrives 
at  a  state  of  perfection  which  is  not  attained,  I  think,  by 
photography  produced  by  any  other  process.*    Jt  would  seem 

*  Th*  |ilclure,  whtn  ilnclopctl,  ii  Dot  reBclll;  injured  b;  eipotura  tu  mode, 
rate  Ught  t  II  oufhl,  huwuier.  Id  be  Giad.  whiL-li  nnj  ba  done  bj  wuhing  it 
tilth  a  anlution  or  bramide  of  poUaaium,  Sftein  or  tncntj  graini  to  th«  oUDc*. 
or  iaiKJe  of  |ioi«nliim,  firt  groinf  to  the  ounco.      It  mnj  either  be  npplied  wilh 
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H  if  the  lalt  offsilTery  being  slightly  affected  by  the  lighr, 

&Di^  not  in  a  degree  to  produce  any  visible  effect  on  it  if 

akne,  tets  up    a   catalytic  action,  which  14  extended  to  the 

■hi  of  iron,  and   which  continues  after  the  stimulus  of  the 

ig^tis  withdrawn.      The  catalysis  which  then  takes  place 

Ih  induced  me    to  name  this  process,  for  want  of  a  better 

void,  the  Catalysotype.  Sir  J.  Herschelland  Mr.  Fox  Talbot 

bue  lemarked   the  same  fiurt  with  regard  to  other  salts  of 

inm,  bat  I  do  not  know  of  any  process  being  employed  for 

photographic   purposes  which  depends  on  this  action  for  its 

defdopment,  except  my  own. 

My  reason  for  using  the  muriatic  acid  solution,  previous 
to  washing  with  the  ioduret  of  iron,  is  this  :  I  was  for  a  long 
time  tormented  by  seeing  the  pictures  spoiled  by  yellow 
patches  &n^  could  not  remedy  it,  until  I  observed  that  they 
presented  an  appearance  as  if  that  portion  of  the  nitrate  of  sil- 
Ter  which  was  not  decomposed  by  the  ioduret  of  iron  had 
flowed  away  from  the  part.  I  then  recollected  that  Sir  J. 
Herschell  and  Mr.  Hunt  had  proved  that  iodide  of  silver  is 
not  very  sensitive  to  light,  unless  some  free  nitrate  be  pre- 
sent. I  accordingly  tried  to  keep  both  together  on  the  paper, 
and  after  many  plans  had  failed,  1  succeeded  by  steeping  it  in 
the  acid  solution,  which  makes  it  freely  and  evenly  imbibe 
whatever  fluid  is  presented  to  it.  1  am  sure  that  its  utility  is 
not  confined  to  this  effect,  but  it  was  for  that  purpose  that  I 
first  employed  it.  My  reason  for  adding  the  tincture  of  iodine 
to  the  syrup  is,  that  having  in  my  first  experiments  made  use 
of,  \%-ith  success,  a  syrup  that  had  been  for  some  time  pre- 
pared, and  afterwards  remarking  that  fresh  syrup  did  not  an- 
'^wer  so  well,  1  examined  both,  and  found  in  the  former  a 
little  free  iodine ;   I  therefore  added  a  little  tincture  of  iodine 


a  camel-hair  penoil,  or  bj  immersion.  The  picture  must  then  be  well  waKhcil 
in  ^ater,  to  rproove  the  Siing  material,  whioh  wnuM  cau.«e  it  to  fade  bv  expo- 
sure to  light. 

II  2 


b  BBcfa  b«n«fit,  and  wiw  alwsrs  ase  it,  in  quantities  pro- 
-tioned  to  ibe  mge  of  ibe  syrvp. 

Tbe  Mlowin^  hints  will,  I  tlunk,  enable  any  experiroeii- 

to  be  rocwfWl  ia  pndodng  pnA  pirtiire«  by  ibis  pm- 
9.  In  tbe  irst  pUce,  tbe  paper  osed  sboul<)  be  tfaal  Cidlol 
-ore  post,"  or  ««U-gIai«d  Irtler-papeT.  When  the  solii- 
n  are  applied  to  il,  it  sbould  not  immediately  irabibe  them 
Tougbly,  as  would  happen  with  the  thinner  sorts  of  pnpcr. 
tbe  acid  solutioD  is  too  strong,  it  produces  the  very  effcci 
*as  originally  intended  to  oTerconie;  that  is,  it  produces 
low  patches,  and  the  jNcture  itself  is  a  li^ht  brick-cnionr, 
a  yellow  ground.  When  the  tincture  of  iodine  is  in  e.Tceu, 
■tly  the  same  results  occur ;  so  that  if  this  eAeci  is  visible* 
shews  that  the  oxide  of  slrer  which  is  thrown  down  ia 
■tly  le-dissolved  by  the  excess  of  acid  and  iodine,  and  their 
entities  should  be  diminished.  On  tbe  contntry,  if  the  sll- 
-  solution  is  loo  strong,  the  oxide  is  deported  in  the  dark, 

by  an  exceedingly  weak  light,  and  in  this  case  blackens 
!  yellow  parts  of  the  picture,  which  destroys  it.  When  this 
xt  of  blacking  alt  over  takes  place,  the  silver  solution  should 

weakened.  If  it  bo  loo  weak,  the  paper  remains  yellow 
er  exposure  to  light.  If  the  ioduret  of  iron  be  used  in  too 
>8t  quantity,  the  picture  is  dotted  over  with  black  spota, 
ich  afterwards  change  to  white.  If  on  excess  of  nitrate  of 
■■er  be  used,  and  a  photograph  immediately  taken  before 
>  deposition  of  the  o.xydc  takes  place,  there  will  be  often, 
er  some  lime,  a  positive  picture  formed  on  tbe  back  of  the 
ratire  one.  The  excess  of  the  nitrate  of  silver  makes  the 
3er blacker  where  the  light  did  not  act  on  it,  and  this  pen«- 
tes  the  paper,  whereas  the  darkening  produced  by  the  light 
confined  to  the  surface.  The  maximum  intensity  of  the 
rclrum  on  tbe  paper,  when  a  prism  of  crown  glass  is  used, 
I  between  tbe  indigo  and  blue  ray.  The  difference  of 
wtofaslrong  and  weak  light  is  bcaulifully  shewn  in  the 
ion  of  the  spectrum :  that  part  of  the  paper  nliich  is  ex- 
ted  to  the  indigo  ray  is  coloured  a  reddish  brown,  and  this 
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it  gndiudly   darkened  towards  either  extremity  until  it  bo- 
eomeft  a  deep  black. 

I  haTe  not  had  many  opportunities  of  experimenting  with 
At  Caialyaotype,  but  it  certainly  promises  to  repay  the  trou- 
Ue  of  further  investigation.  The  simplicity  of  the  process, 
mmA  the  sensibility  of  the  paper,  will,  no  doubt,  make  it  be 
otciinTely  used.  It  has  all  the  beauty  and  quickness  of  the 
i^loCype  witliout  a  tenth  of  its  trouble,  and  very  little  of  its 
Mcertainty  ;  and,  if  the  more  frequent  use  of  it  by  me,  as 
compared  with  other  processes,  does  not  make  me  exaggerate 
its  &i^lity  of  operation,  I  think  it  is  likely  to  be  practised 
mccessfuUy  by  the  most  ordinary  experimenters. 

SUPPLBAIRNT  TO  THE  PRECEDING  PAPER. 

P.  S. —  Since  the  preceding  Paper  was  written  I  have 
been  experiuienting  with  the  Catalysotype,  and  one  day  hav- 
ing had  many  failures,  which  was  before  quite  unusual  with 
me,  I  am  induced  to  mention  the  cause  of  them,  for  the  benefit 
of  subsequent  experimenters.  The  paper  1  used  was  very 
stiff,  and  highly  glazed,  so  that  the  solution  first  applied  was 
not  easily  imbibed.  The  blotting-paper  was  very  dry  and 
bibulous.  When  using  the  latter,  I  removed  nearly  all  the 
solution  of  iron  from  the  first,  and,  of  course,  did  not  obtain 
the  desired  result. 

While  varying  the  process  in  endeavouring  to  find  out  the 
cause  just  mentioned,  I  discovered  that  the  following  propor- 
tions gave  very  fine  negative  pictures,  from  which  good  posi- 
tive ones  were  obtained : — take  of  syrup  of  ioduret  of  iron,  dis- 
tilled water,  each  two  drachms;  tincture  of  iodine,  ten  to  twelve 
drops  :  mix.     First  brush  this  over  the  paper,  and  after  a 
few    minutes,   having  dried  it  with  blotting-paper,  wash  it 
over  in  the  dark  (before  exposure  in  the  camera)  with  the  fol- 
lowing solution,  by  means  of  a  camel-hair  pencil: — tuke  of 
nitrate  of  silver  one  drachm;  pure  water  one  ounce:  mix. 
This  gives  a  darker  picture  than  the  original  preparation,  and, 
consequently,  one  better  adapted  for  obtaining  positive  ones ; 
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which  I  have  called  photogenic  drawing-paper,  consequently,  th* 
final  results  of  the  two  proceasea  eMnnot  anyhow  be  distinguished. 

I  thank  you  for  your  courtesy  in  mentioning  thai  you  are  nhout 
to  send  a  Paper  on  the  subject  to  the  Royal  Irish  Academy  by  the 
hands  of  Dr.  Robinson.  May  I  request  that  this  letter  and  my 
former  one,  witli  the  permission  of  the  Academy,  may  he  read  to 
them  on  the  same  occHBion,  if  Dr.  Robinson  will  kindly  take  charge 
of  them.  It  may  be  left  to  their  scientific  judgment  to  say  whether 
anew  principle  is  involved  or  not  in  your  experiments.  If  any 
new  principle  be  involved,  then  a  distinctive  name,  such  as  you 
have  given,  is,  of  course,  desirable, — otherwise  it  would  not  be  so. 
I  would  refer  alao  to  the  instance  of  the  Daguerreotype,  now  ao  dif- 
ferently managed  from  what  it  used  to  he  at  the  time  of  its  first 
promulgation.  It  is  now  at  least  a  hundred  times  more  rapid  in 
its  effects,  but  it  still  continues  to  be  called  the  Daguerreotype. 
On  the  other  hand,  I  believe  it  is  not  affirmed  that  any  process  on 
paper  has  been  discovered  more  rapid  or  more  certain  than  the 
Calotype ;  I  am  not  aware  of  any  such  having  been  as  yet  described. 
We  should  certainly  be  very  grateful  to  any  one  who  discovered  a 
more  rapid  process,  depending  on  new  combinations;  but  if  I  do 
not  err  in  defining  the  Calotype  process  as  depending  on  a  combi- 
nation of  iodine,  silver,  and  a  deoxydising  agent,  your  process 
would  be  included  in  that  definition,  unless  good  reasons  to  the 
contrary  could  be  shewn,  all  which  I  willingly  leave  to  the  judg- 
ment uf  the  scientific  world  :  and,  thanking  you  for  your  polite 
attention  in  so  soon  answering  my  last  letter, 
'■  1  remain,  Sir, 

"  Vour's  very  truly, 

"  H.  Fox  Talhot. 

"  P.S. — If  your  process  does  anything  which  the  Calotype  can- 
not do,  or  does  it  better,  I  willingly  admit  its  importance ;  but  I 
apprehend  that  you  are  not  aware  of  the  facility  and  rapidity  with 
which  our  Calotype  operations  are  now  conducted.  Indeed,  that 
was  my  chief  reason  for  troubling  you  with  a  letter,  as  your  Paper 
read  at  the  York  meeting  mentioned  the  apontaneous  development 
uf  phologenic  images  as  something  new,  whereas  it  is  a  phenomenon 


of  yerj  frequent  occurrence  in  the  Calotype,  and  always  occurs 
when  we  use  the  io-gallic  paper.'* 

*'  Parsomstowh, 
''March  25,  1845 
**  Sib, — I  am  sorry  I  did  not  receive  your  letter  before  Dr.  Robin- 
son left  this  town,  which  I  should  have  done,  it  bemg  dated  March  1 8 : 
I  did  not  get  it  until  March  24.    I  will,  however,  forward  it  to  him, 
and  I  am  sure  he  will,  with  his  usual  kindness,  make  whatever  use 
of  it  he  thinks  right     I  will  ask  him  to  have  it  laid  before  the  Aca- 
demy with  my  Paper.     I  agree  with  the  observations  you  make  on 
mj  P^per  on  general  principles.    There  is  no  doubt  at  all  that 
your  Calotype,  Mr.  Hunt's  Energiatype,  and  my  Catalysotype,  if  I 
maj  be  allowed,  for  the  present,  to  call  it  so,  are  all  pretty  similar 
in  their  modes  of  action,  and  perhaps  they  all  come  to  the  same  point 
in  the  end, — ^the  decomposition  of  the  salt  of  silver;  but,  as  I  said 
in  my  former  letter,  if  new  modes  of  producing  this  effect  were  not 
to  be  named,  why  call  your  process  Calotjrpe — why  call  Mr.  Hunt*8 
£nergiatype,  &c.,  as  they  all  agree  in  their  general  results  with 
the  first  experiments  made  with  light  on  the  nitrate  of  silver?  Why 
not  regard  them  all  merely  as  instances  of  the  same  general  princi- 
ple, and  not  isolate  them,  as  it  were,  by  designating  each  by  a  par- 
ticular name  ?     You  will  say  now  that  I  agree  with  your  ideas :  I 
always  did.    I  think  that  cumbering  science  with  a  multiplicity  of 
hard  names  for  every  particular  fact  is  very  bad  ;  but  the  christen* 
ing  of  my  process  has  been  forced  on  me  by  a  similar  line  of  con- 
duct in  others ;  and  when  a  nomenclature  sufficiently  good  appears 
(a  task  which  I  wish  you  would  undertake),  I  will  be  the  first  to 
blot  out  the  word  Catalysotype. 

**  I  do  not  pretend  to  any  discovery ;  nor  do  I  think  my  pro- 
cess, in  its  chemical  character,  distinct  from  the  general  mass  of 
facts  in  active  chemistry.  I  merely  regard  it  as  a  new  combination, 
acting  with  great  facility,  very  little  complication,  and,  though  not 
involving  a  new  principle,  being  developed  without  requiring  any 
second  wash,  which  I  looked  on  as  characteristic  until  you  men- 
tioned the  io-gallic  paper,  a  process  of  which  I  was  certainly  igno- 
rant before.  You  mention  also  Mr.  Hunt's  Energiatype  as  being 
similar  to  mine ;  but,  as  first  published,  it  undoubtedlv  could  have 
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no  claim  to  the  advantages  mine  possesses,  either  in  facility  of  exe- 
cution or  rapidity  of  result  I  think  he  sajs  it  requires  six  or  eight 
minutes  to  accomplish  what  mine  does  in  two  or  three  seconds. 
After  mj  process  was  published  by  being  read  at  the  meeting  of  the 
Association  at  York,  the  sulphate  of  iron  was  applied  to  iodised 
paper,  but  not  before.  That  proceeding  has  increased  its  sensibility, 
and  made  it  approach  in  sensibility  to  mine ;  but  it  obviously  does 
not  interfere  with  my  right  to  consider  the  Catalysotype  my  own 
child,  and  to  call  it  what  I  please.  However,  I  think  all  experi- 
mentors  with  light  owe  you  a  great  debt,  and  should  pay  particular 
attention  and  respect  to  your  opinion  on  a  subject  for  which  you 
have  done  so  much  ;  I  will,  therefore,  not  insist  on  adhering  to  the 
word  Catalysotype,  but  leave  the  process  to  be  dealt  with  as  a  fact 
in  the  general  history  of  active  chemistry.  For  the  present  the 
name  must  be  borne  with,  as  my  Paper  is  written  and  given  to  Dr. 
Robinson ;  but  if  it  ever  should  be  again  spoken  of,  which  is  per- 
haps not  probable,  we  will  not  elevate  it  to  the  honour  of  a  distinct 

prefix. 

'^  I  am,  &C. 

'*  Thomas  Woods." 


May  26,  1845. 


SIR  Wm.  R.  HAMILTON,  LL.D.,  President,  in  the 

Chair. 

A  sealed  packet  was  opened,  with  the  consent  ofMr.  R. 
Mallet,  by  order  of  the  Academy,  which  he  had  deposited 
with  the  Academy  at  the  meeting  of  the  13th  of  November, 
1843.  Mr.  Mallet  then  stated  the  subject  matter  of  the  en- 
closed document  to  be  certain  propositions  regarding  improved 
methods  of  working  atmospheric  railways,  and  that  his  object 
in  calling  for  the  production  of  the  packet  upon  this  evening 
was  to  claim  his  priority  of  invention,  as  similar  plans  have 
been  since  proposed  by  French  and  English  engineers. 

A  letter  from  Mr.  Clibborn  was  read  by  the  Secretary, 
relating  to  the  discovery  of  certain  gold  antiquities  near  Naas. 
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''2BthMay,  1845. 
^'  SiB^ — It  may  be  well  to  have  a  notice  inserted  in  the  minutes 
of  llie  meeting  of  thia  evening,  of  the  discovery  of  three  gold  anti- 
quities of  considerable  value,  which  were  found  recently  in  the 
ncigfaboiirliood  of  Naas. 

**  The  most  interesting  of  these  articles  is  a  gold  torquis,  which 
I  have  purchased  for  the  Marquis  of  Kildare's  collection.  It  dif- 
fers in  form  from  the  two  in  the  Academy  collection,  which  were 
found  at  Tars ;  and  it  is  smaller  than  the  largest  of  these,  and 
larger  tlian  the  smaller ;  its  ends  are  also  larger  than  those  of  the 
larger  torquis.  In  form,  the  ends  resemble  those  of  the  small  tor- 
quis  which  the  Academy  purchased  from  the  late  Major  Sirr.  This 
torquis  weighs  18  oz«  4  dwts.  and  6  grs.  The  principle  of  its  con- 
stnictioQ  is  quite  manifest,  for  the  four  gold  bands  of  which  it  is 
made  sire  not  perfectly  connected  together  in  several  places :  thus 
it  exhibits  a  difference  in  its  construction  from  the  gold  articles 
from  Africa,  which  resemble  those  twisted  gold  ornaments  found 
in  Ireland. 

*>*  The  other  two  articles  were  gold  rings,  or  bent  round  bars  of 
gold,  one  large  enough  to  go  round  the  neck  of  a  man,  and  the 
other  to  go  round  his  7vrisi.  The  larger  weighs  31  oz.  14  dwts.  and 
16  grs. ;  and  the  smaller  one  weighs  7  oz.  5  dwts.  and  19  grs.,  being 
a  quarter  of  the  weight  of  the  larger.  As  the  weights  were  ascer- 
tained with  great  care,  they  may  be  depended  on. 

'"The  weight  of  the  torquis  has  not  been  yet  verified.  It  is, 
for  the  present,  deposited  for  inspection  in  the  case  with  the  gold 
ornaments  belonging  to  the  Academy. 

**  Your  obedient  Servant, 

**  Edward  Clibborn, 
"  .Assist.  Librariariy  R.  L  A,'' 


The  Rev,  Dr.  Todd  read  a  paper  on  the  ancient  Wax 
Tablets  which  he  had  presented  to  the  Academy  on  the  14th 
of  April  last,  on  behalf  of  the  Rev.  J.  Spencer  Knox. 

From  the  words  still  legible  on  the  tablets  it  is  evident 
that  they  had  belonged  to  some  schoolmaster,  who  had  em- 
ployed  them  in  the  instruction  of  his  pupils,    or   to  some 
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scholar,  who  had  inscribed  upon  them  his  exercises  in  gram- 
mar and  dialectics:  and  from  the  words  ''hoc  q)iuium/'  which 
occur  on  one  of  the  pages,  it  would  seem  that  the  owner  was 
engaged  in  learning  or  teaching  the  triviumy  i.  e.  the  first 
three  of  the  seven  liberal  arts,  in  which  the  first  Degree  is  still 
taken  in  our  Universities. 

The  characters  inscribed  on  these  tables,  as  far  as  Dr. 
Todd  was  able  to  determine,  were  of  the  fifteenth  century, 
if  not  earlier.  He  shewed  that  the  use  of  waxed  tablets  con- 
tinued to  the  seventeenth  century,  and  that  there  was  no 
foundation  for  the  opinion  maintained  by  a  learned  French 
Dominican,  Pere  Alexandre,  that  the  use  of  tablets  of  this 
kind  ceased  in  the  fifth  century. 

Dr.  Todd  concluded  by  proposing  that  the  special  thanks 
of  the  Academy  be  presented  to  Mr.  Knox  for  this  valuable 
donation  to  the  Museum ;  and  recommended  that  it  be  referred 
to  the  Council  to  have  drawings  of  the  tablets  immediately 
made,  lest  they  should  receive  injury  from  the  ordinary  heat  of 
the  room,  or  otherwise. 


Professor  Allman  made  some  observations  on  the  wood 
composing  the  tablets,  which  he  submitted  to  microscopical 
examination. 


The  Rev.  Humphrey  Lloyd  read  the  following  paper  by 
the  Rev.  Thomas  Knox,  on  the  quantity  of  Rain  which  fell 
with  different  winds,  at  Toomavara,  during  five  years  since 
1827. 

I  beg  leave  to  lay  before  the  Royal  Irish  Academy  the 
following  results  of  the  rain-gauge  kept  at  River  Glebe,  Too- 
mavara, for  five  consecutive  years. 

The  amount  of  rain  is  given  separately  for  the  eight  prin- 
cipal points  of  the  wind ;  and  the  curves  in  the  accompanying 
plates  are  formed  (as  mentioned  in  a  former  communication) 
by  taking  on  each  of  the  eight  points,  distances  from  the 
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ipectively  proportional  to  the  amount  of  rain  which 
U  fidlen  mrhen  the  wind  was  in  that  direction  ;  by  then  con* 
■eedn^  these  spaces  a  curve  is  formed,  which  shews  at  a 
gknoe  the  character  of  the  rain  for  that  particular  period. 
The  plates  are  only  drawn  for  the  mean  results,  which  are  the 
only  ones  of  any  importance.  The  period  of  five  years  is 
lather  shorter  for  very  accurate  mean  results  than  could 
hkre  been  wished,  but  absence  from  home  after  that  period 
bad  elapsed  put  a  stop  to  the  observations. 

There  are  one  or  two  points  to  which  I  wish  to  draw  atten- 
tion. First  of  all,  taking  the  average  monthly  rain  at  three 
indies,  the  first  six  months  of  the  year  are  below  the  ave* 
rage,  the  other  six  months  above  it.  November  and  Jufy  are 
by  far  the  two  wettest  months  in  the  year ;  and  in  each  the 
greatest  amount  is  from  S.  W.  April  is  much  the  driest 
month,  and  there  is  nearly  as  much  rain  in  it  from  the  northern 
portion  of  the  compass  as  from  the  southern. 

With  regard  to  the  gross  amount  which  fell  from  each 
point  in  the  entire  year,  that  which  fell  from  S.  S.  W.  and 
W.  is  much  above  the  average.  From  the  other  points  it  is 
below  it. 

There  is  a  curious  circumstance  with  regard  to  the  curve 
of  the  entire  year  (Plate  6)  :  that  if  it  be  divided  by  a  line 
running  N.  E.  and  S.  W.,  then  the  rain  on  either  side  of  this 
line  is  equal  all  but  a  fraction  of  an  inch.     This   is  the  more 
remarkable,  as  these  two  points  had  been  fixed  on  by  Profes- 
sor Dove,  in  his  Paper  on  the  Winds,  as  being  the  points  of 
greatest  and  least  barometric  pressure.     That  is  to  say,  the 
wind  supposed  at  S.  W.,  any  shift  of  it,  either  towards  S.  or 
\V.  produces  a  rise  of  mercury ;  and  also  any  shift  on  either 
side  of  N.  E.,  a  corresponding  fall. 

Now  in  the  rain  the  greatest  amount  is  from  S.  W.  (cor- 
responding with  the  lowest  state  of  mercury).  The  least  is 
from  N.  E.  (where  the  mercury  is  highest),  and  on  either  side 
of  this  line  it  varies  regularly,  as  an  inspection  of  the  Plate 
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(No.  6)  will  shew.  For  instance  the  amounts  from  W, 
are  nearly  equal,  and  both  less  than  S.  W. ;  N.  E.  and 
still  less ;  N.  and  E.  still  decreasing  ;  and  N.  E,  the  least 
all.  Whether  this  analogy  between  the  barometric  pressmt 
and  amount  of  rain  is  accidental  or  not  remains  to  be  proved. 
The  following  table  shews  the  numerical  average  of  tha 
rain.  The  detailed  tables  and  curves  will  be  published  in  the 
Transactions  of  the  Academy. 
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There  is  one  particular  in  which  this  separating  tfaegroM 
amount  of  nun  into  the  eight  portions,  as  brought  by  dif- 
ferent winds,  may  be  useful,  viz.,  to  ascertain  the  respective 
specific  gravities,  and  the  amount  of  saline  mailer  brought 
from  each  direction;  this  may  be  useful  in  regard  to  agricul- 
tural matters.  For  instance,  we  could  easily  suppose  a  case 
of  two  portions  of  land,  not  many  miles  asunder,  but  on  dif- 
ferent sides  of  a  high  range  of  hills,  getting  very  different 
amounts  of  salt  from  one  being  exposed  to,  and  the  other 
sheltered  from  that  wind  in  which  the  greatest  amount  was 
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ibond ;  but  by  this  mode  of  collecting  the  ruin,  an  accurate 
mode  of  estimating  this  is  within  our  reach. 

To  this  branchy  namely,  an  examination  of  solid  and 
giseous  matter  brought  in  the  rain  from  each  direction,  I  hope, 
oa  a  future  occasion,  to  find  time  to  turn  my  attention  to. 


Rev.  H.  Lloyd  read  an  extract  from  a  letter  from  Kdward 
W.  Chetwode,  Esq.,  describing  a  remarkable  lunar  halo  and 
paraselene,  seen  in  the  Queen's  County,  on  the  night  of  the 
'iUi  of  May. 

'^  I  send  a  rough  sketch  of  what  struck  me  last  night  as  a 
most  beautiful  and  uncommon  appearance,  seen  from  our 
Lall-door  at  twelve  o'clock :  the  moon,  with  cruciform  rav<, 
>urrounded  by  a  halo ;  two  bright  spots  in  directum  with  the 
horizontal  arm  of  the  cross,  on  the  p(iri|)hery  of  the  halo ;  a 
crescent  light,  not  quite  so  intense  as  the  horizontal  spots, 
aiso  on  the  periphery,  in  directum  with  the  perpendicuhir  axis 
of  the  cross;  and  at  a  considerable  distance  above  it  (perhaps 
the  distance  of  halo-radius)  another  much  larger  crescent, 
looking  as  if  it  were  the  base  of  another  halo  circle.  The  sky 
iiiid  a  good  many  of  those  electric  sweepings  of  light  through 
it  at  the  time.  No  doubt  there  was  a  fourth  bright  spot  on 
i.ie  halo,  but  it  was  hid  by  a  dense  nia^s  of  trees.  The  two 
horizontal  spots,  which  were  very  bright,  had  decided  rainbow 
colours,  >trongly  marked." 

The  second  figure  in  the  lithogniphic  plate  at  the  end  of  the 
part  represents  the  phenomenon  described  by  Mr.  Chetwode. 

The  phenomenon  was  likewise  seen  in  the  neighbourhood 
of  Dublin,  although  not  in  so  developed  a  form.  The  follow- 
ing are  the  notes  of  its  appearance,  as  observed  at  Sandy- 
Cove,  by  Digby  Starkey,  Esq. 

*'  Ten  minutes  after  eleven,  p.m.  Wind  N.W.  Mist 
across  the  sky  to  the  North,  East,  and  South,  in  strife,  sis 
represented  above.  The  line  passing  through  the  moon,  and 
the  eastern  and  western  mock  moons,  dipped  a  little  to  the 
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South  West.  The  illuminated  line  from  the  western  mock 
moon  was  not  traceable  to  any  distance,  nor  did  a  mock  moon  j 
appear  in  the  North,  opposite  to  the  moon.  The  red  rays  were  | 
next  the  moon.  The  phenomenon  was  faint  and  ill-defined  ;  , 
the  eastern  and  upper  moons  scarcely  discernible.  It  dis-  | 
appeared  in  about  half  an  hour  after  it  was  first  observed.  ^ 

**  No  observation  being  taken  at  these  hours  at  the  Mag-  , 
netic  Observatory,  there  is  no  record  of  the  phenomenon  as 
observed  there.  But  the  observer  at  ten,  p.  m.  has  noted  as 
follows: — Sky  all  covered  with  very  fine  long  cirrostrati,  ex- 
tending across  the  entire  sky  from  North  to  South.  Haze 
visible  about  the  moon.  The  barometer,  at  this  hour,  stood 
at  29.978 ;  the  thermometer  at  48.4 ;  wet  thermometer,  47.1. 


Professor  AUman  made  the  following  observations  on  the 
same  phenomenon. 

Observed  between  the  hours  of  10  and  11  o'clock,  p.  m., 
on  the  21st  May,  1845,  a  thin  haze  spreading  over  the  sky. 
The  arm  of  the  cross  which  approached  more  nearly  to  the 
horizontal  was  slightly  inclined  to  the  horizon,  at  an  angle 
which,  as  far  as  the  unassisted  eye  could  determine,  might 
have  been  about  15^.  The  other  arm  was  perpendicular  to 
this.  The  diameter  of  the  circle  included  within  the  halo  was 
equal  to  about  forty  diameters  of  the  moon.  At  the  points 
where  the  cross,  if  produced,  would  have  intersected  the  halo, 
were  paraselene.  The  two  lateral  paraselene  were  more  con- 
stant in  their  appearance  than  the  superior,  which  was  visible 
only  two  or  three  times  during  the  observation.  The  lower 
part  of  the  halo  was  not  visible.  The  moon  itself  was  imme- 
diately surrounded  by  an  ordinary  blur-like  halo,  which  was 
more  intensely  luminous  than  the  cross,  and  within  the  mar- 
gins of  which  it  was  wholly  confined.  The  extremities  of  the 
paraselene,  which  were  placed  upon  the  halo,  were  obscurely 
prismatic ;  but  I  could  determine  nothing  satisfactory  as  to 
the  order  of  the  colours.     The  arms  of  the  cross  were  inter- 
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It  ia  TinbiHty,  that  which  was  opposite  to  the  left  hand 
if  die  apectetor  being  the  asMt  so. 

Aiker  11  o'dock  the  appeanmce  became  more  and  more 
»,  mitil  the  crow  was  replaced  by  an  obscure  blur.    The 
lenae  alao  disappeared,  while  the  halo,  though  diminished 
ia  lHightDesa«  eontinued  some  time  longer. 


June  9,  1845. 

CAPTAIN  LARCOM,  R.  E.,  Vice-President,  in  the 

Chair. 

James  Claridge,  Esq.,  Adolphus  Cooke,  Esq.,  Windham 
Goold,  Esq.,  Charles  Croker  King,  M.  D.,  and  Charles  Wye 
WiUiams,  Esq.,  were  elected  Members  of  the  Academy. 


Mr.  Richard  Sharpe  read  a  notice  of  a  new  electric  clocks 
on  the  principle  of  Mr.  Wheatstone's  telegraphic  instruments. 


The  Rev.  Charles  Graves  made  a  further  communication 
relative  to  Algebraic  Triplets,  and  their  Geometric  Inter- 
pretation. 

Besides  the  system  of  algebraic  triplets  developed  in  former 
communications  to  the  Academy,  Mr.  Graves  has  conceived 
another,  which  appears  to  admit  of  an  interpretation  in  some 
respects  more  closely  analogous  to  Mr.  Warren's  geometrical 
representation  of  imaginary  quantities. 

As  the  symbol  v^—  L  may  be  taken  to  indicate  a  rotation 
in  the  plane  of  x  from  the  axis  of  x  to  the  axis  of//,  it  seems 
natural  to  conceive  another  symbol  representing  a  rotation  in 
the  plane  of  xz,  from  the  axis  of  x  to  the  axis  of  z.  The  re- 
petition of  either  of  these  operations  would  reverse  the  direc- 
tion of  a  right  line  originally  place<l  on  the  axis  of  x:  and 
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therefore  they  are  both  equally  fitted  to  serve  as  g'eometri^ 
representations  of  the  square  root  of  negative  unity.  BlH, 
what  is  more,  there  is  an  infinite  number  of  geometric  op» 
rations  of  which  this  is  equally  true.  For  instance,  rotatiOD 
through  two  right  angles  in  any  plane  passing  through  the 
axis  of  X  would  reverse  the  direction  of  a  line  placed  upon  that 
axis. 

Let  us  take  then  two  symbols,  i  and  j,  denoting  distinct , 
distributive  operations,  such  that 

.■'(I)=/{l)  =  -l:y(l)=>(l),  I 

and  form  with  them  and  the  three  real  magnitudes  x,  y,  z  the 
expression 

As  it  depends  upon  three  quantities,  it  may  be  lookeii  upon  as 
a  triplet;  whilst  it  is,  in  some  sense,  a  quadruplet,  being 
made  up  of  units  of  four  different  kinds  :  for  there  is  reason  to 
regard  r/'(l}  as  an  imaginary  unit,  differing  both  from  i(l) 
andy{l). 

Before  we  proceed  to  consider  the  results  arrived  at  in  the 
multiplication  of  such  triplets,  it  will  be  convenient  to  change 
their  form.     For  this  purpose  let  us  put 


X  =  mcos^coa^^,     y  =  mem^cos^, 
the  expression  ar+iy+j^+y  —  will  thi 


z  =r  wcos^sin;^; 

be  transformed  into 
0co«\+^'cos^sin;^+yBin08inT^), 


which 


m(cos0cos'^  + 

is  evidently  equivalent  to  Mie*' 

If  then  we  call  m  the  modulus,  and  ^  and  ;^  the  amplitudes 
of  the  triplet,  it  will  appear  that  the  modulus  of  the  product  of 
two  triplets  will  lie  equal  to  the  product  of  the  moduli  of  the 
factort :  and  each  amplitude  of  the  product  will  he  equal  to 
the  mm  of  the  correx/iondiiiff  amplitudes  in  the  factors. 

The  modulus  and  amplitudes  of  the  triplet  (,r,  y,  z)  are 
derived  from  its  constituents  by  the  equations 


no 

Certain  encaustic  tiles  and  other  antique  remains  wef 
presented  to   the  Academy,  by  Richard  Cane,   Esq.,  of  ! 
Wolstan's,  they  having  been  found  on  the  site  of  that  anoen 
abbey. 

Resolved, — That  the  thanks  of  the  Academy  be  gtreo 
to  Mr.  Cane  for  his  donation. 

The  Secretary  read  the   recommendation  of  Council 
their  meeting  of  the  Kith  June: 

"  Tiiat  Mr.  Clibborn  be  appointed  Curator  of  the  iMuseuiB, 
with  an  increased  salary ;  that  an  Assistant  be  supplied  to  Mr. 
Clibborn,  and  also  a  Porter." 

Resolved, — That  the  recommendation  of  Council  be 
adopted,  and  that  it  be  referred  back  to  Council,  in  order  that 
the  same  may  be  carried  into  efTeet. 

Captain  Larcom,  V.  P.,  having  taken  the  Chair,  Mr. 
Petrie  presented,  upon  the  part  of  Dr.  Stokes,  to  be  deposited 
in  the  Museum  for  the  present,  an  ancient  reliquary,  called 
the  Fiacail  Phadrui^r,  or  St.  Patrick's  Tooth. 

Resolved, — That  the  thanks  of  the  Academy  be  given  to 
Dr.  Stokes  for  this  deposit. 


July  14,  i845.     (Extra'Meeting.) 
SIR  Wm.  R.  HAMILTON,  LL.D.,   President,  in  th. 
Chair. 
Resolved, — That  an  adjourned  meeting  be  held  on  Mon- 
day next,  21st  instant,  at  eight  o'clock,  in  order  to  uffbrd  an 
opportunity  to  the  Council  to  correct  an  informality  in  tbe 
last  Minutes  of  Council  connected  with  the  summonses  for  this 
meeting,  and  that  the  Academy  be  duly  summoned, 

Cai'Tain  Lahcom,  V.  P.,  having  taken  the  Chair,  the 
President  read  a  communication  on  the  .applications  of  the 
new  Imoginarics  to  some  Dynamical  Questions. — See  Appen- 
<li.r,  No.  III. 


their  signs.  In  ordor  that  this  condition  should  be  fulfillei^ 
we  must  have,  in  the  transformed  equation,  the  sums  of  the 
terms  containing  the  even  and  odd  powers  of  y  separately 
equal  to  0 ;  o  must  therefore  be  a  root  of  the  equation  formed 
by  etimlnating  y  between  the  two  equations  thus  obtained. 
In  this  manner,  by  a  very  simple  process,  we  get  the  following 
equation  in  a, 

64a"+  32a/j'  +  4(ai'— 4a4)  a'—  a/  =  0,  (2) 

which  is  of  a  cubic  form. 

Equation  (2)  will  be  at  once  recognized  as  equivalent  to 
the  auxiliary  cubic  arrived  at  in  Lagrange's,  and  indeed  in 
every  other  known  method  of  solving  the  biquadratic  equation. 
Nor  is  it  difGcult  to  shew  why  the  roots  of  Lagrange's  auxiliary- 
cubic  are  thus  related  to  the  different  values  of  the  quantity 
by  which  the  roots  of  the  equation  (1)  are  diminished  in  the 
method  here  presented. 

I,,  .r^  arj,  arj,  being  the  roots  of  equation  (I),  Lagrange 
seeks  the  equation  whose  roots  are  the  expressions 

3-1  4-  ^  —  ^3  —  ^4  ^3  +  X\—  Xl—  Xi 

ii  +  ij  —  J'j  —  Xi  x-i-^-Xi  —  x^  —  3-j 

^1  +  ^4  —  ^i—  ^3  ^i  +  ^a  —  *i  —  ^4 

and  tinds  it  to  be 

«"+  8a,,u'+  16(a,'— 4a4)u''  -  64aj"  =  0. 
Comparing  this  with  equation  (2),  we  see  that  4a  =  k.     If 
then  we  put 

x,-\-Xi  —  x-i  —  J-,  =  4  a,  Xj  +  J,  —  a-i  —  Xj  =  4  a^ 

Xx-\-X2  —  x-i  —  a^i  =  4  a.,  x.,-\-Xi  —  x,  —  x^  —  A  Oj 

ii  +  ^4  —  a^,  —  *j  =  4 aj  x-i-^x^  —  x,~  x^  =  Aaa 

and  attend  to  the  relation  j:,  +  x^  +  3^3  +  r,  =r  0,  which  sub- 
sists, inasmucli  as  the  equation  (I)  wants  its  second  term,  we 
shall  find 

Xi  -  a,  =  J(3j-a  +  j,) 


to  Uiw 

itructe^! 


ON  LORD  RO&BB  a  TBLBSCOPB. 

Dr.  Uobinson,  when  giving,  in  November,  1840, 
Academy,  an  account  of  the  three-feet  telescope  construct 
by  tbe  Earl  of  Rosse,  had  announced  to  them  the  intention  ot< 
that  nobleman  to  attempt  an  instrument  of  double  aperture 
and  focal  length.  The  attempt  had  succeeded  even  beyond 
expectation,  and  he  hoped  that  a  brief  notice  of  its  progren 
and  results  would  not  be  uninteresting ;  more  especially  a»  ba 
felt  that  the  approbation  with  which  they  bad  received  bis 
former  communication,  and  the  importance  which  tbey  at- 
tached to  Lord  Rosse's  discoveries,  had  not  been  the  lekst 
powerful  cause  of  the  triumph  which  their  countryman  hat 
now  achieved. 

The  speculum  was  cast  on  the  I3th  of  April,  1642,  ac- 
cording to  tbe  principles  which  had  been  so  successfully  ap- 
plied to  the  smaller  mirrors ;  but  with  several  changes  of  tbe 
details,  made  necessary  by  the  gigantic  scale  of  the  work. 

It  is  well  known  to  all  who  have  experimented  on  specula, 
that  the  alloy  must  be  formed  in  the  first  instance,  and  re- 
melted  for  casting  at  a  much  lower  beat:  otherwise  the  mirror 
is  full  of  pores.  The  fusion  must,  in  both  cases,  be  effected 
in  covered  crucibles,  to  preserve  the  definite  proportions  of 
the  alloy,  which  would  be  lowered  hy  oxidation  of  its  tin  if 
exposed  to  the  draught  of  tbe  furnace.  It  is  also  necessary 
that  the  speculum  be  of  uniform  composition  and  superficial 
density;  and  as  it  is  impossible  to  fuse  tbe  requisite  quantity 
of  metal  for  one  of  six  feet  in  a  single  vessel,  the  different  por- 
tions must  flow  into  the  mould  under  circumstances  as  nearly 
as  possible  identical.  Much  thought  and  many  experiments 
must  have  been  expended  before  these  conditions  were  so 
completely  fulfilled.  The  crucibles  are,  of  course,  cast  iron ; 
no  earthen  one  being  able  to  bear  the  pressure  of  such  a  musH 
of  fluid  metal  at  so  high  a  temperature.  They  are  thirty 
inches  internal  depth,  and   twenty-four  diameter,   weighing 
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a  strong  ring  attuctied  to  the  bar  ahove  ment!oncH.  By  eos>| 
necting  this  bar  with  a  powerful  capstan,  it  was  drawn  from 
the  bed  of  hoops,  along  strong  beams  covered  with  iron,  to  iCs 
place  ill  the  centre  of  the  annealing  furnace.  The  ring  ww 
then  removed,  and  the  real  of  the  chamber  filled  up  with  chiir-  |j 
coal ;  the  arches  with  fuel ;  all  the  fines  and  apertures  wen 
closed  carefully  with  masonry,  and  it  was  left  to  cool  gradually 
for  sixteen  weeks,  during  the  lirsl  three  of  which  the  exterior 
of  the  building  was  sensibly  warm. 

In  the  course  of  this  year  considerable  progress  was  mwit- 
with  various  parts  of  the  mounting;  and  when  Dr.  Robinsnk 
visited  it  in  February,  1843,  he  found  that  the  speculum  bad 
been  ground  (on  a  machine  similar  to  the  old  one,  but  of 
strength  proportioned  to  its  work) ;  that  the  foundations  of  Iha 
piers  were  laid,  the  tube  was  in  preparation,  and  the  massive 
frame-work  and  levers  by  which  the  speculum  is  supported  in 
the  tube,  were  oast.  This  elegant  contrivance  requires  some 
explanation.  Suppose  the  back  of  the  mirror  divided  by  two 
concentric  circles  into  three  portions,  of  which  the  central 
circle  is  cut  by  radial  lines  into  six  sectors,  the  middle  zone 
into  nine  segments,  and  the  exterior  into  twelve,  and  that  alt 
of  these  are  equal.  If  each  of  these  be  supported  by  an  equal 
force  applied  at  its  centre  of  gravity,  the  speculum  is  obviously 
in  the  most  favourable  condition  as  to  flexure.  The  frame 
mentioned  above  i^  rectangular  with  a  cross-piece  cast  in  one, 
and  weighs  one  ton  and  a  half :  it  bears  three  strong  triangh 
also  of  cast  iron,  supported  at  their  centres  of  gravity  on 
hemispherical  bearings.  Each  angle  of  each  of  these  bears  a 
similar  triangle,  the  angles  of  which  give  the  twenty-seven 
points  of  equilibrated  bearing  for  the  speculum.  They  do 
not,  however,  precis  directly,  but  carry  platforms  of  cast  iron  of 
the  shape  of  the  areas  which  they  are  to  bear,  and  made  exceed- 
ingly stiff  by  flanchc*  at  their  edges,  and  by  edge-bars  crossing 
them  diagonally.  A  layer  of  tclt  is  over  these  ;  strong  up- 
rights from  the  frame  of  a  similar  character  prevent  any  lateral 
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as  to  present  great  obstacles  to  its  motion.  Tiic  vast 
exposed  to  the  action  of  wind  must  hare  made  it  uiisteady^^. 
and  its  durability  could  not  be  great.  Lord  Uosse,  tberefim . 
determinetl  to  confine  the  range  of  observation  to  the  viciaiB 
of  the  meridian.  There  the  st:irs  are  at  tbeirgreatest  aliitudei  ^ 
and  atmospheric  influences  affect  them  least ;  their  places  CM 
be  determined  with  most  accuracy,  and  an  equatorial  non^ 
ment,  so  essential  to  micrometer  measures,  can  be  eonll, 
obtiuncd.  With  such  optical  power  there  will  never  b*  i 
scarcity  of  objects  for  examination  ;  and  the  restriction  wUT 
only  be  felt  in  the  case  of  planetary  bodies.  The  base  of  tlHt' 
actual  mounting  is  a  very  massive  joint  of  cast  Iron ;  its  lo*v^ 
axis  permitting  motion  in  the  meridian  plane,  its  upper  in  a4i< 
rectiun  perpendicular  to  that  circle.  On  this  is  firmly  bolte<lW 
cubical  wooden  chamber,  about  eight  feet  wide,  in  which 
speculum  isplaced,one  of  its  sides  openingforthepurpose.  Tbift 
again  carries  the  tube,  which  when  vertical  and  viewed  from  tlw 
interior  of  the  chamber,  is  more  like  one  of  the  old  round  towei> 
than  any  more  ordinary  object  of  comparison.  It  is  fifty  fcat 
long,  eight  feet  in  diameter  in  the  middle,  but  lapering  to  aerMi 
at  the  extremities:  it  is  made  of  deal  staves  an  inch  thi<^, 
hooped  with  strong  iron  clamp-rings,  and  secured  from  collapw 
by  iron  diaphragms  ;  and  carrying  at  its  upper  extremity  the 
apparatus  of  the  Newtonian  small  mirror,  which,  from  its  great 
weight  and  bulk  requires  to  be  counterpoised.  The  telescope 
is  moved  in  declination  by  a  strong  chain  cable  attached  to  its 
top  and  passing  over  a  pulley  fixed  at  a  proper  height  to  tbe 
north,  down  to  a  windlass  on  the  ground  which  is  wrought  by 
twowurkmen.  East  and  west,  near  the  top  of  the  piers,  large' 
iron  pulleys  are  fixed,  having  free  movement  in  azimuth,  so 
that  tlieir  planes  may  always  be  in  those  of  the  traction:  chains 
Bus[)endIog  the  counterpoise  weights  pass  over  these  to  the 
sides  of  the  tube.  The  weights,  however,  are  constrained 
descend  in  quadrants  of  circles  by  chain  guys  attached  to  t 


fnune  which  bears  the  decHi 


I  pulley.      It  is  easily  sevn 
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till:  ]iliioi;  III' an  liour  (.-irclu  for  finding  olijects,  for  which  it 
quite  aufliL-ieiit,  except  that  the  strong  light  required  to  set  ilJj 
disturbs  the  repose  of  the  eye.     The  elder  Herscbel  has  DOl^ 
ill  the  least  exaggerated  the  importance  of  this  when  faint  ob- 
jects, especially  nebulae,  are  to  be  examined ;  and  a  better, 
contrivance  is  to  be  applied.     The  rack  being  perpendicular 
to  the  meridian,  gives  a  motion  not  strictly   equatorial,  bnt 
easily  made  so:  bad  the  declination  pulley  been  in  aparalld  . 
to  the  earth's  axis,  passing  through  the  great  joint,  and  had_ 
this  latter  been  itself  equatorial,  this  would  have  been  the  caaa; 
but  the  deviation  is  easily  corrected  by  the  addition  of  a  second 
pulley  altering  the  direction  of  the  chain.      Its  range  is  lulf 
an  hour  on  each  side  of  the  meridian  for  a  star  at  the  equator; 
and  Lord  Rossc  intends  to  effect  it  by  clock-work,  as  is  now 
generally  the  case  in  large  equatorials ;  though  the  problem  » 
much  more  difficult  than  in  those  instruments. 

The  western  pier  supports  the  stairs  and  galleries  destined 
to  the  observers.  Up  to  42°  of  altitude  is  commanded  by  the 
first  of  them ;  a  strong  and  light  prismatic  framing  slides  b»> 
twecn  two  ladders  attached  to  the  southern  faces  of  the  pien: 
it  ii  counterpoised  and  is  raised  to  any  required  position  by  a 
windlass;  its  upper  plane  affords  support  for  a  railway  ob 
which  the  observing  gallery  moves  about  twenty-four  feet  east 
niid  west,  two  of  its  wheels  being  turned  by  a  winch  near  the 
oliaurver.  Three  other  galleries  in  succession  reach  to  5°  below 
ihe  p«lc ;  these  are  each  carried  by  two  beams  which  run  be- 
Iwwn  pairs  of  groovedwheels,andaredrawn  forward,  when  they 
are  lurned,  by  a  mechanism  of  singular  elegance.  These  arc  able 
to  bold  twelve  people,  but  one  man  can  easily  work  them ;  and 
though  it  is  rather  startling  to  a  person  who  finds  himself  sos- 
jwndod  over  a  chasm  sixty  feet  deep,  without  more  than  a  speeo- 
Utive  acquainiance  with  the  properties  of  trussed  beams.all  is 
perfectly  safe.  Every  bearing  part  has  been  prortd  to  ten  times 
)U  utmost  prob«We  load,  and  the  doors  of  the  galleries  open 
inward,  anil  we  kept  close  by  springs.     From  this  point  too  is 
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described  by  Lon!  Ro«i?  in  the  I'hilosophiciil  Transac^o 

t  makes  tbe  speculum  ruvolve  once  for  twenty-four  and  a-H*" 
strokes,  and  tlieeccen trie  once  for  eighteen.  From  seven  toeii*' 
Strokes  of  twenty-four  inches  are  made  in  the  minute,  and  t*' 
lateral  movement  of  the  speculum  by  the  eccentric  is  fouj 
inches.*  A  screw  whose  nut  runs  on  a  railroad  above  1^ 
machine  lifta  the  speculum,  with  its  frame  and  levers,  from  d^ 
truck,  and  deposits  it  on  the  revolving  platform,  where  it  t^' 
levelled,  centred,  and  secured.  The  same  apparatus  servni 
lo  move  the  polisher  during  its  preparation  and  to  apply  Um 
the  speculum,  so  that  it  is  even  more  manageable  than  that'" 
the  three-feet  was.  It  was  cast  with  the  transverse  groovw 
thti  circular  were  cut  in  the  lalhe.  The  time  required  1 
polishing  is  about  six  hours ;  and  Lord  Hossc  has  found  tfl 
this  period  cannot  be  exceeded  without  injury  to  the  figure, 
consequence  of  the  soft  pitch  being  squeezed  out,  and  tllfi 
harder  and  unyiehling  material  coming  into  contact  with  Ul< 
iron  of  the  polisher:  unfortunately,  this  occurred  to  some  exto^ 
in  the  present  instance.  The  ammoniacal  solution  of  soap  lU^ 
towards  the  close  of  the  process,  happened  to  be  made  wiUi 
ammonia  prepared  from  gas  liquor  and  containing  some  sdV 


*  ThcBC  arc  tbo  proportiuna  whiub  Lord  Rosso  prt^fursi  but  It  murt  b* 
kept  in  miml  that  thtj  change  with  circumstances.  Probably  Ihcy  wHI  OM 
uisircr  far  thoso  spi^cula  whicb  hnro  an  apurtaro  larger  tbnn  onc-nintli  of 
their  fural  length,  and  ccrtainig  nut  for  those  which  are  perforatod  In  thi 
middle.  Dr.  ItubinauQ  has  mode  luiuiy  BxporlmciitsuiidDeof  thelatlor,  SftMti 
inches  aperture  and  nine  feet  focns,  with  a  machine  nearly  the  same  as  Lord 
Eosso's;  and  ho  finils  that  the  nature  ot'the  polishing  depends  on  thefigim 
giruD  in  grinding.  If  the  ecccninc  be  regulated  so  as  to  make  this  hyper- 
bolic, its  octioii  monl  be  lessened  in  polishing  so  luto  shorten  the  Tocos.  In 
this  way  it  if  possible  to  nbtoin  very  good  results.  He,  however,  prefers  tbe 
opposite  course  pointed  out  by  Lord  Rosse  ;  ([rinding  to  an  elliptia  flgnro, 
he  poiishi's  with  a  very  long  primary  stroke,  and  small  action  of  the  oiHMi- 
Iric.  A  specalum  thus  polished  shews  i  Arielis  well  separated  and  defined 
with  040.  and  with  465  the  Gfl.h  star  in  the  trapezium  of  Orion's  nebnl*  to 
visible  even  when  the  acting  surface  is  reduced  to  sevonty-two  dmalM' 
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Dr.  Robinson,  therefore,  and  liis  friend,  had  but  little  time 
for  observation.  He  was,  however,  much  interested  by  the 
vicinity  of  the  craters  named  Hansteen  and  Mairan,  in  tlie 
map  of  Beer  and  Midler,  where,  besides  the  crowd  of  hills 
described  by  them,  these  are  an  infinity  of  others  not  visible 
even  in  the  tbree-feet,  but  looking  in  thiswiih  560  like  grains 
of  sand.  Are  these  fragments  ejected  from  the  crater?  If 
SO,  and  if  they  occur  round  others,  it  would  explain  what  had 
always  presented  to  him  a  great  difficulty.  The  lunar  craters 
differ  widely  from  those  of  earth;  and  most  in  this,  that  their 
depression  below  the  general  surface  is  enormously  greater 
than  the  elevation  of  their  wails  above  it,  while  the  area  of 
the  hollow  is  far  greater  than  that  of  the  latter.  What,  then, 
became  of  the  materials  which  hud  once  tilled  it?  He  had 
formerly  supposed  that  they  were  in  a  fluid  or  gaseous  stai« 
when  ejected;  but  the  fact  just  mentioned  seems  to  give  the 
true  solution,  and  appears  to  account  for  them  when  combined 
with  the  consideration  of  the  feeble  gravity  on  the  moon,  which 
would  permit  the  exploded  fragments  to  be  seailered  over  a 
far  larger  space  than  with  us.  Another  beautiful  object  was 
the  river-like  valley  that  runs  northward  from  the  crater  He- 
rodotus :  its  raised  banks,  and  their  irregularities,  were  easily 
seen;  the  internal  imd  external  shadows  could  have  been  satis- 
factorily measured  hail  a  micrometer  been  applied.  As  it  was, 
the  much  greater  breadth  of  the  former  showed  at  a  glance 
that  this  strange  channel  was  sunk  deep  below  the  lunar  sur- 
face Taking  as  a  standard  the  measures  given  there  by  Beer 
and  Mtedler,  be  had  no  duubt  that  they  then  saw  without 
ttijficuUy  spaces  of  eighty  or  ninety  yards.  It  is  difficult  to 
say  d  priori  what  should  be  the  minimum  visible  at  the  moon 
in  such  a  telescope.  If  we  assume,  as  one  extreme,  the  stute- 
ment  of  Amici,  that  the  non-coincidence  of  two  black  lines  on 
paper  can  be  seen  at  twenty-eight  feet,  when  it  amounts  to 
one>twelfth  of  an  inch,  or  subtends  dl",  then  31 1  feet  should 
be  viiible  at  the  moon  with  lOUO.     On  the  other  hand,  Jurin 


elates  (Smith's  Optics)  that  a  piK-e  of  silver  wire  can  be 
seen  on  white  paper,  when  it  subtends  3",  a  result  depending 
an  the  intensity  of  this  metallic  reflection.  This  would  give 
eighteen  feet!  Dr.  Robinson  finds  that  he  can  see  the 
spider  lines  of  his  circle  without  much  contrast  of  light,  when 
ihey  subtend  to  him  16".  This  gives  ninety-seven  feet; 
but  it  must  be  remembered  that  aperture  influences  visibility 
ss  well  as  magnifying  power,  though  we  cannot  as  yet  estimate 
its  effect  numerically. 

The  most  important  part  of  their  observations  were  made 
onnebalee;  and,  besides  establishing  completely  the  prodi- 
gious superiority  of  this  instrument  ocer  all  yet  constructed, 
they  have  added  some  facts  to  our  knowleilge  of  these  myste- 
rious objet-ts.  A  list  of  them  was  formed  from  the  invaluable 
catalogue  of  Sir  John  HerscheUPhil.  Trans.  1833),  compris- 
ing such  as,  from  brightness  or  any  other  peculiarity,  seemed 
deserving  of  notice ;  of  which  forty  were  examined  by  Dr.  Ro- 
binson and  also  by  Sir  James  South,  except  some  which  the 
latter  lost  while  making  the  transit  observations  required  for 
the  meridian  line.*  They  may  be  separated  into  three  classes  ; 
those  which  are  round  and  of  nearly  uniform  brightness;! 
those  which  are  round,  but  appear  lo  have  one  or  more  nu- 
clei ;t  and  those  which  are  extended  in  one  direction,  some- 
times so  much  as  to  become  long  stripes  or  rays.§  Of  the 
first  class,  all  that  were  examined  are  eawly  resolved,  even 
with  a  triple  eye-piece  of  wide  field  and  power  .360,  used  for 
finding  the  objects.  In  654  the  stars  were  seen  through  haze  ; 
t  1929  during  twilight;  and  1833  was  noted  as  "  consisting 


*  sir  Jamea  South  pabliahed  an  int^reiting  and 
deicope  in  the  Times,  AprU  16,  I84A. 
tNM.538,739.  777,  &H.&*o,  854.  1T97.  1833,1907,1929, 
t  So«.5(M.  706,  711.743,  748.  740,  803.  843.  946,  1146,  1365,  I 


SN«.  536,  e04.6tie,  7tfl,  792,810,  659,  1066.  1132,  1148.  1352,  1357. 
.  1466,  WX.  The  nnmben  and  the  tignrei  cited  in  the  text  are  thoM 
ir  John  Herschfl's  t^ulngUBi 


of  rather  coarse  stars,  and  resembling  Messier  13."  Any  in- 
crease of  brightness  towards  the  centre  seemed  to  proceed 
(rom  the  greater  depth  of  stars  there  rather  than  from  any 
notable  difference  of  their  magnitude.  But  the  second  class 
presents  much  more  interesting  phenomena:  the  appearance* 
which  previous  observers  had  described  as  sudden  condetua- 
Iton,  nuclei,  or  even  single  or  multiple  central  stnm,  proving 
to  be  clusters  of  comparatively  bright  stars,  surrounded  by 
much  larger  collections  of  minute  ones.  A  very  beautifill 
esample  of  this  is  1456,  6g.  41,  M.  94,  described  in  the  cata- 
logue as  "  very  su(l(l(;nly  much  brighter,  almost  up  to  a 
nipple-shaped  nucleus:"  it  proved,  however,  to  be  "avast 
circular  cluster  of  stars,  with  ragged  filaments,  in  which,  and 
apparently  central,  is  a  globular  group  of  much  larger  stars, 
power  400."  The  some  system  of  arrangement  (which  sceraa 
very  common)  occurs  also  in  706,  748,  SOS,  and  many  others: 
it  is  also  found  in  the  magni6cent  clusters  l(i63,  M.  3;  1558, 
M.  53;  and  1916,  M.  5.  In  these,  the  splendour  of  which 
is  not  to  be  described,  bfsides  the  stars  visible  in  other  instru- 
ments (which  here  seem  of  the  lirst  or  second  magnitude),  tbe 
whole  field  is  crowded  with  others  much  smaller,  to  such  a  de- 
gree that,  had  the  first  been  absent,  these  would  still  have  been 
noted  as  remarkable  objects.  The  interior  group  is  not,  how- 
ever, always  ccnind  or  symmetrical,  but  has  knots  of  greater 
ConHcn^utioti,  which  sometimes  (us  in  1385)  are  alone  visible 
ill  smaller  telescopes,  and  then  look  like  "twin  nebuin;" 
at  others  (as  in  730),  like  stars.  In  1622,  fig.  25,  M.51, 
which  is  so  well  known  from  a  sort  of  resemblance  to  Satnrn, 
and  from  the  more  exact  analogy  which,  as  Sir  John  Herschel 
has  well  remarked,  it  bears  to  the  Milky  Way,  we  have  ano- 
ther different  developmeni  of  this  arrangement.  Here  also 
the  central  nebula  is  a  globe  of  large  stars;  as  indeed  had 
been  previously  discovered  with  ihe  three  feet  telescope:  but 
it  is  also  seen  with  560  that  the  exterior  stars,  instead  of  being 
uniformly  distributed  ns  in  the  preceding  instances,  are  ton- 
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densed  into  a  ring,  although  many  ^re  also  spread  over  its  in- 
terior. Were  the  centre  absent,  we  should  have  a  ring  ne- 
Imla  ;*  and  were  the  line  of  vision  near  the  plane  of  this  ring 
it  would  become  one  of  those  rays  with  a  bright  nucleus  and 
pnllel  band  or  satellite  nebulse  which  occur  so  frequently  in 
the  catalogue.  In  comparing  it  with  our  own  sidereal  system, 
Dr.  R.  thinks  we  should  consider  the  stars  visible  to  the  naked 
eye,  and  the  larger  telescopic  classes  as  constituting  the  cen- 
tzil  cluster,  while  the  Milky  Way  represents  the  exterior  and 
■dnuter  stars  either  disposed  in  an  irregular  ring  or  in  a  stra- 
tom,  two  of  whose  dimensions  are  much  greater  than  the 
tiiird.  We  have  no  reason  for  believing  that  the  comparative 
brightness  of  stars  depends  only  on  their  distances  ;  61  Cygiii 
is  not  more  remote  than  a  Lyrse ;  much  less  can  we  assume 
that  our  stars  are  uniformly  distributed  :  Orion,  the  Pleiades, 
Proesepe,  the  clusters  iu  Perseus,  M.  3f>  and  37,  with  many 
others,  are  evidently  mere  knots  of  condensation  in  our  imme- 
diate neighbourhood,  our  peculiar  cluster ;  and  it  seems  a 
mere  arbitrary  assumption  to  fancy  that,  were  we  transported 
to  a  remote  part  of  the  Milky  Way,  we  should  see  any  thing 
limilar  to  our  present  sky. 

The  nebulae  of  the  third  class  which  were  examined  seemed 
:o  differ  from  this  type  only  by  bein^  seen  obliquely,  and 
therefore  projected  into  ellipses  somi'tinios  almost  linear.  In 
tbis  last  case  they  proved  much  more  ditficult  of  resolution, 
probably  from  greater  optical  condensation,  and  yielded  most 
easily  towards  their  minor  axes.  In  these  the  nucleus  ot 
brighter  stars  is  sometimes  extended  like  the  exterior  portion, 
as  in  602,  which  is  of  considerable  length  and  easily  resolved  : 
the  central  part  has  three  knots,  of  which  two  arc  represented 
in  fig.  70,  all  the  rest  having  been  invi^ble.     668  is  similar, 

*  It  is  possible  that  the  exterior  part  of  M  94,  may  be  merely  a  cirouiar 
ditc  of  stars:  the  absence  of  the  central  ^iobe  'would  make  this  a  planetary 
nebala:  but  it  is  possible  that  these  differ  irom  the  annular  only  in  de^^ree; 
all  the  latter  which  he  has  seen  haying  faiiit  nebulosity  within  them. 
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but  the  central  part  is  of  more  unit'orm  character.  In  general, 
however,  the  nucleus  is  globular,  and  remarkable  from  the 
comparative  smatlness  of  Its  diameter,  and  its  very  condenwd 
appearance.  Either  the  stars  which  compose  it  are  few  ii 
number,  or  more  closely  compacted  than  is  usual.  113% 
M.  98,  is  a  good  example :  "  the  long  ray  is  resolved,  e» 
at  the  very  extremities,  with  560  ;  the  globular  nucleus  is: 
with  1280  to  consist  of  very  dose  stars."  1148,  described  aa 
"  a  nucleus  with  two  branches,  a  star  north  following,"  ap. 
peared  to  Dr.  R.  as  "an  irregular  ring  of  stars  round  ■ 
brighter  group,  but  having  an  appendage  tike  that  of  M.  5l| 
in  which  is  the  bright  star  seen  by  H."  1357,  %•  37,  Ua 
similar  object,  both  "  the  ray  and  appendage  being  full  of 
stars,  but  the  nucleus  requires  a  higher  power  to  resoire  U 
than  the  night  will  bear."  In  1466,  fig.  84,  the  nucleusp 
Jecls  on  each  side  o/lht  raif,  so  that  ita  diameter  must 
greater  than  the  thickness  of  the  exterior  stiatum. 

He  could  not  leave  this  part  of  his  subject  without  caUing 
attention  to  the  fact  that  no  real  nebula  seemed  to  t 
among  so  many  of  these  objects  chosen  without  any  bias:  all 
appeared  to  be  clusters  of  stars,  and  every  additional  one  which 
shall  be  resolved  will  be  an  additional  argument  against  tbe 
existence  of  any  such.  There  must  always  be  a  very  great 
number  of  clusters,  which  from  mere  distance  will  be  iiresoL 
vable  in  any  instrument;  and  if  it  prove  to  be  the  case  that  all 
the  brighter  nebulie  yield  to  this  telescope,  it  appears  unpht. 
lusophical  not  to  make  universal  Sir  J.  Herschel's  proposi- 
tion, that  *'a  nebula,  at  least  in  the  generality  of  case*,  is 
nothing  more  than  a  cluster  of  discrete  stars," 

These  observations  will  suffice  to  show  how  much  may  be 
hoped  from  this  telescope ;  but  they  are  far  from  being  a  fair 
measure  of  its  powers,  being  made  at  very  low  temperature*. 
Almost  always  the  thermometer  was  at  22°  or  20°  when  they 
n-ased  working;  and  on  one  occasion  it  was  as  low  as  17° 
(he  lowest  he  remembered  in  Ireland.     In  such  circumstancei 


double  with  any  power :  the  companion  of  Higel  (someway 
from  the  meridiau  however)  was  lost  in  the  flare,  and  even 
that  of  Polaris,  thou|^h  perfectly  visible,  was  sadly  disfigured 
by  it.  It  was  of  course  useless  to  try  more  difficult  tests,  as 
even  this  degree  of  imperfection  would  make  it  utterly  incapa- 
ble of  resolving  such  objects  as  the  nuclei  of  the  long  nebuln, 
be  its  illuminating  power  what  it  may.  One  thing,  howover, 
deserves  notice,  that  in  consequence  of  removing  the  second 
reflection,  the  colours  of  the  stars  come  out  with  extraordinary 
splendour.*  fi  Cygni,  for  instance,  had  a  pureness  and  bril- 
liancy of  yellow,  in  the  Inrge  star,  which  was  new  to  hioi, 
though  he  bad  seen  it  in  many  first-rate  telescopes.  Lord 
Rosse  docs  not  apprehend  any  insurmountable  difficulty  in 
applying  his  method  to  give  the  form  necessary  for  aplanatic 
oblique  reflection :  more  than  one  plan  for  this  has  occurred 
to  him;  and  Dr.  K.  believes  it  is  his  purpose,  as  soon  a>  the 
six-feet  has  its  machinery  completed,  to  try  them  on  one  of 
the  three-feet  specula,  and,  if  successful,  to  alter  the  great 
one. 

Aa  it  is,  Dr.  R.  congratulates  the  Academy  and  tbcir 
country  on  the  success  of  this  matchless  instrument ;  to  nhisfa, 
as  nothing  at  all  approaching  to  its  power  has  yet  e.\isted,  so 
it  is  not  probable  that  there  will  soon  be  any  superior.  It  has 
been  reported  tiiat  the  French  Government,  at  the  suggestion 
of  M.  Arago,  are  about  to  construct  an  achromatic  of  a  metre 
aperture.  Supposing  homogeneous  discs  of  glass  can  be  obtained 
and  wrought  of  that  magnitude,  there  remain  other  diHicultieB.  , 
The  optician  who  proposed  to  supply  them  stated  that  they 
would  weigh  at  least  four  hundred  pounds ;  now  these,  when 
mounted,  must  be  supported  by  at  most  two  lateral  bearings ; 
and  it  is  known  that  a  very  moderate  pressure  produces  in 

*  The  lenses  of  ■cbroniittics  bsre  often  a  tinge  of  green  or  alr>w  coloMr 
which  modirj  tlie  colour  of  objecta  ae«a  thmugh  tliem.  SomethiDg  of  thii 
m»j  pprlinp"  cnuic  the  prpdominnnce  of  green  and  "pinorem"  which  cst*(t 
In  th*  DorpBl  citalogue. 
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«a  a  double  refraction,  roost  injurious  to  its  performance  in 

obfed  glass.     But  supposing  this  and  the  equally  probable 

*Bge  of  carrature  from  the  weight  of  the  lenses  obmted, 

U  anch  an  achromatic  would  be  far  below  the  six-feet  In 

of  light.     From  Amici's  eiperiment  with  an  object 

gtua  of  two  and  a  half  inchm  it  follows  that  it  equals  a  New- 

wheD  their  acting  surfaces  are  as  six  to  ten  :  this  would 

iaply  in  the  great  one  an  aperture  of  fifty-six  inches  and  a 

i)  length  of  eighty  feet.     But  the  absorption  certainly  ii 

■es  with  the  thickness  of  the  medium,  though  neither  thi 

of  this,  nor  the  loss  by  the  reflections  at  the  four  euriaces, 

a«carately  known.     Mr.  Potter  found  that  a  good  object 

|lan  by   Dollond  of  four  inches  aperture  and  six  feet  focus 

ADsmitted  but  0.66  of  the  incident  rays.     This  gives  the  ratio 

•f  the  equivalent  surfaces  0.74,  and  it  will  be  still  greater  where 

tlie  glass  is  three  or  four  inches  thick.   It  is  said  that  the  con- 

iiniction  of  a  reflector  still  larger  than  this  is  contemplated 

by  a  northern  Sovereign  who  has  already  shewn  himself  a 

most  munificent  patron  of  Astronomy.      If  so,  none  will  rejoice 

■ore  than  Lord  Rosse  himself.     It  was  not  the  mean  desire 

of  possessing  what  no  other  possessed,  or  seeing  mbat  no  other 

kad  seen,  that  induced  him  to  bestow  so  many  precious  years 

on  this  pursuit :  had  such  been  his  motives,  he  would  have 

kept  to  himself  bis  methods,  instead  of  opening  his  workshops 

without  reserve  to  all  who  had  the  slightest  desire  of  following 

lus  steps,  and  communicating  in  the  most  liberal  manner  the 

fruits  of  long  and  painful  experience.     His  sole  object  is  to 

extend  the  domain  of  astronomical  knowledge  :  and  the  more 

eonsmon  such  instruments  become,  the  more  perfectly  will  it 

be  fulfilled. 
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they  were  not  provided  with  double  discs.     The  manner  ii 
which  boys  here  hold  and  beat  time  with  long  bits  of  sla 
may  be  a  specimen  of  the  practice  of  using  crotals. 
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The  Secretary  of  the  Academy  read  a  notice  of  an  Ogbam 
Stone  found  by  Mr.  Kevins  in  the  County  of  Wexford.  A 
rubbing  of  the  inscription  was  also  exhibited;  but  it  was 
imperfect,  from  defects  in  the  stone,  that  its  publication  in  a 
wood-cut  would  answer  no  end. 
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Mamorir  di  Matematica  e  di  FUica  delta  Societa  Italii 
WUaSeitHza  reaidenU  m  Modena.     Tome  Will.     ( 
Tfinfti).     Presented  by  the  Society. 

A  Sermon^    preached  in  Ihf    Chapel  of  Trinilff  C'ltlU 
I  H^ilixt,  on    25<A   Afny,   1845.       By  the  Rev.  Cliarles 
ffili.  D.D.       Preaenteil  by  the  Author. 

Memoirs  oj" Francis  Baily,  Esq.,  F.Il.S.,  ^c.  ^c.  By 
Sir  John  F.  W.  HerBchell,  Bart.,  &c.  Presented  by  the 
Author. 

Porms  in  Irish  and  English  (MSS.)  By  Carolan.  Pre. 
scnted  by  Robert  Ball,  Esq. 

TAe  Coinage  of  Scotland.  By  John  Lindsay,  Ksq.  Pre- 
««nted  by  the  Author. 

TA«  Encw  {Books  Land  W.)  rendered  into  Ln/flish  blank 
lamitic,  u-ith  Notes,  6:c.  ^c.  By  James  Henry,  M.l).  Pre- 
sented by  the  Author, 

Journal  of  the  Franklin  Institute.  Vols.  V'll.  and  VIIL 
Third  Series.      1844.      Presented  by  the  Institute. 

IJiree  Heports,  upon  improved  Methods  of  constructing  and 
unrking  Atmospheric  Itailu-aifs.  By  Robert  Mallet,  Esq, 
Presented  by  the  Author. 

Resultats  des  Observations  Magnetiques  faites  a  Geneve 
dam  lea  Annes  1842  et  1843.  By  Mons.  E.  Planta.  Pre- 
■ented  by  the  Author. 

Proceedings  qf  the  Geological  Society  of  London,  for 
.  Session  1843-44.     Presented  by  the  Society. 
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Ankivfs  du  Museum  (niistoire  NatureUe.  Tome  Ime 
et  2me  Livraison.      Presented  by   the  Governors. 

Arrhaohgia  Cambrensis.  No.  I,  Presented  by  the 
Editor. 

A  Gold  Fibula.     Presented  by  the  Marquis  of  Kildare. 

An  ancient  Cannon  Ball,  made  of  Sandstone,  found  in  an 
Excavation  made  near  the  Castle  of  Dalhep.  Presented  by 
Frederick  W.  Porter,  Esq. 

A  Heel-ball  Eubbing  from  a  brass  Plate  in  the  Cathedral 
of  Amiens.  Also,  a  Rubbing  from  an  Inscription  on  an  Oak 
Rood-screen  in  the  old  Church  of  I.lanfair,  near  Kneiyhlon, 
Presented  by  Dr.  Todd. 

An  ancient  IVooden  Tray,  found  at  HUliown,  Co.  West' 
meath.      By  Arthur  Webb,  Esq. 


November  29,  1845.     (Stated  Meeting.) 

GEORGE  PETKIE.  Esq.,  Vice-President,  in  the  Chair. 
William    Wordsworth,    Esq.,  was  elected    an    Honorary 

Member  of  the  Academy. 

It  was  resolved,  on  the  recommendation  of  Council, 
"That  the  sum  of  £50  be  placed  at  the  disposal  of  the 

Committee   of  Antiquities,   for   the   purchase  of  articles  of    u 

antiquarian  interest  for  the  Aluseum." 

The  following  letter,  from  Edward  J.  Cooper,  Esq.,on  the 
Zodiacal  Light,  wns  read  : 

Markree  Castle,  I3fh  Nov.  1845. 

"  SiH, — The  phenomenon  of  the  Zodiacal  Light  being 
but  very  rarely  visible  in  these  countries,  I  am  induced  to 
trouble  you  with  this  coinmunicuiion,  to  inform  you  of  its  ap- 
pearance here  this  month.  At  ten  minutes  past  four  o'clock, 
A.M.,  on  the  4th  instant,  a  strong  light,  convex  in  its  upper 
limits,  was  observed  by  me,  and  one  of  my  assistants,  at  my 
observatory,  in  the  horizon  east  by  south.   It  was  very  siniilar 


lb  iluit  of  low  Aurone  Boreale*.     We  riMiliI  not  brISeve  tbi 


■  mn  erepu^cuUi 


%  too  early,  nor  ihat  it  was  of  th4 


hat  are  mmnionly  culled  the  "  Northern  l.i^htH." 
Vcwatcbed  it  for  a  consiHenible  tiiar,  during  whirli  it  ap- 
fanA  to  nry  in  brilliancy.  However,  it  branched  out  to 
t^alua,  and  also  towards  Coma  Berenicis,  the  eilge  of  low 
fag,  towarda  the  south,  being  aho  illuminated.  It  faded  firat 
h  the  branch  towards  Coma  Berenicis;  and,  lastly,  under  the 
■drucing  twilight,  iiLtfaat  tonnrds  Kegulus.  Gamma  Virginia 
na  in  the  axis,  near  the  horizon,  and  Kappa  Craterio  on 
ikt  azimuthal  limits  towards  the  south.  From  east,  ilirough 
tl>e  north  to  we«t,  slar^  were  visible  to  the  horizon,  which 
hut  rery  seldom  is  the  case  here.  A  conaiderable  number  of 
•booting  stars  were  streaming  about  thitt  morning.  Having 
iltl«  doubt  that  the  branch  of  elliptic  light  which  extended 
towards  Regnh»  was  the  zodiacal  light,  although  1  had  ne* 
»er  before  seen  it  in  the  morning  (and.  indeed,  in  Italy  aloM 
in  the  evenings  of  the  months  of  March  and  April),  I  I 
•olired  to  look  out  again  for  it.  The  weather  was  unpropi- 
dotu  until  the  morning  of  the  1 0th,  when  it.  was  seen  from 
the  observatory,  at  ten  minutes  before  four  o'clock,  and  for 
■ome  time  afterwards,  by  my  assistant,  Mr.  Magrath.  1  saw 
b  from  my  house  at  a  few  minutes  before  live  o'clock,  when 
h  shewed,  with  very  tolerable  definition,  the  elliptic  outline 
ivbich  I  have  so  often  remarked  in  Italy  in  the  spring 
(veiling.  There  was  no  trace,  on  this  occasion,  of  a  branch 
of  ligbl  towards  Coma  Berenicis.  In  less  than  a  quarter  of 
«n  hour  it  was  almost  entirely  lost  behind  a  rising  fog, 
«bich  left  a  sharp  white  frost  upon  the  ground.  The  re- 
niarkable  features  of  the  phenomena  we  witnessed  seem  to 
be  these,  viz.,  1st,  that  on  the  morning  of  the  +lh  there 
was  a  second  branch  of  light,  and  also  an  illuminated  edge 
to  the  fog  in  horizon  ;  neither  of  which  were  visible  on  the 
innrning  of  the  lOth,  nor  have  I  ever  previously  observed 
any  thing  similar  to  accompany  the  evening  exhibitions  of 


I 


zodiacal  light.      Siidly,  That  there  was  on  that  moniing;  1 


flux  and  I 
the  fofir 
from   a 
vapour. 


iflux  of  the  light.  1  cannot  attempt  to  account  ft 
but  1  suspect  that  the  latter  appeanitioe  am 
g  and  sinking  of  the  imperceptible   terreatrid| 


'  Edw.m 


h  J.  Coopn 


"  Ta  the  Secretary  of 
"  The  Royal  Irish  Jcadciny,  ^-c. 


Mr.  William  Hogan  read  the  following  notice  of  the  stom 
of  Sunday,  6th  July,  1845: 

"  1  was  ill  Leamington  at  the  time,  and,  though  it  did  not 
rage  there,  I  hud  an  opportunity  of  witnessing  the  attiie»- 
pheric  phenomena,  as  the  thunder-cloud  passed  at  a  small  dis- 
tance to  the  north,  and  I  observed  its  course  for  an  hour  and  a 
half. 

"  To  shew  what  its  aspect  was  to  those  over  whom  it  passed, 
I  extract  the  following  particulars  of  its  history  twenty  miles 
to  [he  north  of  Leamington,  from  the  published  aocount  of 
Mr,  Onion,  of  the  Philosophic  Institution  at  Birmingham. 
Aftor  alluding  to  a  violent  storm  of  the  preceding  Thursday, 
he  says  :  '  Birmingham  has  again  been  visited  by  a  thunder- 
storm more  terrible,  and  in  its  consequences  more  disastrous, 
than  the  former.  On  Saturday  afternoon  the  thermometer 
varied  at  different  times  from  70°  to  7M° ;  »ot  a  breath  of 
air  slirring,  the  barometer  being  moderately  high.  About 
eight  o'clock,  p.  .M.,  a  few  heavy  drops  of  ruin  fell,  which  wert! 
shortly  afterwards  followed  by  a  complete  deluge  nf  water ;  tlie 
lightning  was  grand  and  awful  in  the  highest  degree,  lliuh 
Hucceeding  flash  in  rapid  succession,  and  of  that  beautiful 
purple  tint  which  betokens  a  large  quantity  of  free  electricity 
in  the  atmosphere.  The  thunder  in  the  mean  time  rolled  in 
iwarly  one  continued  peal;  the  wind,  whieh  had  been  varying 
from  S,  B.  to  E.,  suddenly  shifted  to  S.,  and  about  the  iniddlu 
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■rat  raptdUf^^M 
■tting  in  lll^^l 
'    '  I  eon- 
even- 
ilf  an 


L    nute  axred  ntddatbf  and  tcith  grrat  r> 
iuAe  poiaU  o/the  eompau,  a^in  Betting  ii 
tMk.     Fiir  ibe  space  of  three  or  four  houn  afti^rwaidtt  il  con- 
ned ren'  taconstant,  chaoginf;  in  all  ilirectioits,  aiid  evcn- 
Mty  shilling  in  tlie  S.  W.      In  the  ihort  space  of  half  an 
kwl^4u  tnclic*  of  run  fell.' 

"  Such  were  the  phenomena  at  Birmingham  as  the  thundl 
iimi  paaaed  over  tt.     Its  nrrirul  was  preceded  by  oppreanTc' 
tf  md  a  AtmA  mlm.  while  afresh  breeze  blew  at  Leamington. 
Ib  jmssge  was  marked  by  a  whirlwind,  with  constant  U/^ht- 
■g,  and  tbo  Call  of  nearly  two  inches  of  rain  in  half  an  hour. 
"  Particular  eircum stances  led  me  to  l>e  an  attentive  ul>serrer 
Wthe  state  of  the  atmosphere  from  seven  to  half-past  ei^lil  on 
iheeTcnin^of  tbe6thof  July.     1  saw  the  thuoder-doud appear 
■  the  ftoutb- west, and  pa.sa  over  Birmingham  in  its  course  to- 
wands  the  north-east ;  it  was  of  great  extent,  and  I  should  think 
«iry  bigfa ;  a  rapid  current  of  air  in  the  fwme  direction  carried  a 
light  scud  under  the  cloud,  or  at  least  between  me  and  it,  so  as 
loappe«r  under  it.     The  heat  was  intense  the  whole  evening, 
hut  preeitms  to  and  durimj  the  storm  we  had  a  cotutatU  frt»h 
ifteztfivmthe  south-east;  theeloudcame  from  south-west.  The 
figblning  was  very  brilliant  ami  consttint,    but  I  heard  very 
little  thunder,  perhaps  owing  to  the  state  of  the  wind.    In  shape 
•nd  appearance  the  cloud  might  be  represented  by  the  map  of 
sAfrica,  from  the  Bight  of  Benin  southwards,  laid  on  its  side, 
.<irith  the  eastern  const  and  the  island  of  Madagascar  upper- 
jMnoet.     A  cloud  of  the  relative  size  and  position  uf  this  island 
kept  constantly  and  steadily  in  advance  of  the  larger  one,  and 
all  the  lightning  wlilch  I  saw  until  the  cloud  passed  was  from 
the  upper  surface,  and  generally  played  round  the  cloud  repre- 
sented by  Aladagascar,  though  il  sometimes  darted  out  from 
ihe  latter  in  every  direction.     It  was  forked  lightning,  but  ils 
appearance  was  not  that  of  bars  of  light,  but  such  as  one 
would  observe  were  the  electric  current  sent  along  a  xig-zag 
chain  in  a  darkened  room. 


"  As  the  cloud  passed  on  to  the  north-east,  and  I  looked  afttf^ 
it,  the  end  next  me  had  the  appearance  ofa  vast  crater,  etnilDi^ 
forked  lightning  and  flashes  of  light;  and  it  was  from  thttt 
crater-like  opening  that  I  suppose  the  lightning  nus  emittedi 
which  was  visible  at  Birmingham,  fifter  the  storm  had  ceasedi 
and  the  cloud  passed  on  towards  Nottingham. 

"All  accounts  say  that  meteors  and  lightning  were  observed  j 
at  the  rear  of  the  cloud  for  an  hour  or  two  after  the  tetnpert. 
When  the  cloud  had  nearly  passed  over  Birmingham,  the 
quantity  of  ozone  which  saturated  the  air  at  Leamington  w» 
so  great  as  to  be  very  unpleasant,  and  I  was  obliged  to  close 
the  window  to  exclude  it.  It  is  to  be  observed  that  no  r^a 
fell  in  Leamington  at  that  time,  and  consequently  there  was 
no  moisture  to  absorb  the  ozone  and  prevent  its  accumulation. 
The  lightning  always  broke  from  the  upper  surface  of  ibfl 
cloud  while  it  passed  before  me;  when  I  looked  after  it,  it 
came  from  the  inside  of  the  crater-like  opening  in  the  rear,  but 
never  from  the  surface  next  the  earth.  The  unpleasant  effects 
of  the  storm  on  the  invalids  of  my  party  soon  afterwards  occu> 
pied  all  my  attention. 

"  This  immense  cloud,  80  heavily  charged  with  water,  ap- 
peared to  be  completely  isolated;  it  did  not  attract  the  flying 
scud,  nor  did  it  break  into  masses;  and  the  sky  became  serene 
and  blue  when  it  had  passed.  1  observed  its  approach  from  the 
south-west;  at  eight  it  had  reached  Birmingham,  and  at  nine 
it  had  passed.  1  truced  it  in  the  local  newspapers  in  a  straight 
line  from  Hereford  to  Nottingham,  where  it  caused  prodigious 
floods,  passing  over  Kidderminster,  Dudley,  and  Birming- 
ham, in  a  direction  from  tiouth-west  to  north-east.  All  the 
newspaperaagreedin  their  general  description  of  brilliant,  con- 
stant lightning,  and  heavy  rain;  some  also  spoke  of  hail. 

"  About  twenty  miles  to  the  south-west  of  Birmingham  the 
etorm  began  at  seven  I'.m.,  and  ceased  about  eight  p.m.; 
at  that  time  it  hud  reached  Birmingham,  where  it  raged 
about  an*  hour.     1  therefore   conclude  Li.at  the   cloud   was 


U3 

ij  bUm  loug,  and  that  it  passed  over  lU  own  Icngtli  in 
or,  in  other  words,  that  it  only  moved  at  the  ralv  of 
lUes  an  hour,  carryiog  the  whirlwind  along  with  it ; 
»\ku  the  whirlwiod  was  caused  by  the  cloud,  and  hud  no 
amexioa  with  the  tranquil  current  of  air  which  bore  it,  waa 

**  Where  this  immeitM:  cloud  was  formed,  and  charged  with 
aumala  for  such  prodigious  torrents  of  rain,  and  by  what 
^us  that  immense  weight  was  supported,  are  problems  for 
if  meteorologist.  Supposing  thut  the  rain  fell  af  heavily 
■  other  places  as  in  Birmingham — and  every  account  maket 
4e  sappoBition  probable — every  square  superficial  fool  of  the 
aider  •urface  of  the  cloud  must  h»ve  given  out  two  inches  of 
nur  per  hour;  und  calculating  six  gallons  to  the  cubic  foot, 
every  superficial  square  foot  must  have  deposited  one  gallon 
frr  hour  during  its  course ;  and  if  tbat  course  only  lasted  six 
totin,  each  superficial  foot  must  have  given  out  501ba.  of 
vaier  in  that  time. 

"  Whether  the  cloud  actually  carried  this  weight  of  iiOlb.  on 
each  square  foot,  and  if  it  did,  what  was  the  sustaining  power 
which  eimbled  it  lo  do  so,  would  not  be  easily  told;  but  another 
'[{untion  suggests  itself,  was  all,  or  the  greater  part  of  the 
«  alcr  deposited  during  its  course,  generated  from  time  to  time  in 
[hf  cloud?  One  thing  seems  clear,  constant  lightning  accom- 
ed  the  release  of  the  water  from  its  aerial  carriage,  and  a 
fhirlwind  seems  lo  have  been  necessary  to  supply  the  con- 
sumption of  atmospheric  air. 

*'  The  great  accumulation  of  heat  for  two  or  three  days 
before  such  violent  thunder-storms,  seems  to  indicate  that 
they  are  preceded  by  a  cessation  of  some  ordinary  heat-absorb- 
ing atmospheric  processes  over  the  places  where  the  storm 
afterwards  passes.  In  the  case  of  this  storm  Mr.  Onion  says, 
that  the  barometer  hud  been  in  a  very  unsettled  state  for  some 
days  previously,  often  in  the  course  of  twenty-four  hours  rising 
or  fulling  to  a  considerable  amount,  although  not  followed  by 
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**  Upon  sinking  uine  inches,  vegetable  moulil  only  wat 

,  then  sand  mixed  with  small  stones  and  mould,  whicb 

me  more  compact  as  the  excavation  proceeded.     At  the 

Iptb  of  three  feet  nine  inches  the  workmen  discovered  the 

t  of  8  skeleton  ;  they  were  then  directed  to  proceed  very 

'uliy  in  their  operation :  it  should  be  observed  that  the 

s  of  bone  taken  up  would  scarcely  bear  to  be  handled, 

Uling  into  small  fragments;  upon  clearing  the  earth  away, 

I  die  ftkuU  of  a  human  body  was  found  in  a  perfect  state,  tirmly 

inb«.'dded  in  the  earth  and  gravel.    Upon  removing  the  earth 

I  bare  the  skeleton,  a  second  was  found,  one  foot  above  that 

tat  discovered.     Every  endeavour  was  then  made  to  lay  bare 

fciB  second  skeleton,  which  was  to  a  great  extent  effected, 

Vint   no  skull  could   be  found;  the  legs  were  buried  coasi- 

^rably  under  the  Ibundation-walls  of  the  tower;  the  bones 

found  were  very  perfect  until  we  attempted  to  raise  them, 

•ben  they  were  found  to  be  very  brittle,  falling  to  pieces  with 

ihe  least  pressure  or  strain.    Having  removed  the  upper  skel^ 

ton,  the  intervening  luyer  of  earth  was  carefully  raise<l,  and 

lhu«  the  second  or  lower  skeleton,  with  the  exception  of  the 

ribs,  which  had  been  disturbed  upon  first  finding  it,  Upon  beings 

ud  bare,  were  found  as  perfect  as  the  day  the  body  was  placed 

I  the  grave;  the  bones  of  one  leg  were  taken  out  uninjured, 

hicb  measured  one  foot  two  inches,  but  not  so  the  skull, 

bich  broke  into  several  pieces  upon  the  attempt  to  raise  it  from 

oil,  which  was  very  firmly  attached  to  it ;  the  formation  of 

lead  appeared  to  be  remarkable;  the  fragments  have  been 

trefully  preserved.     Having  removed  the  bones  of  the  lower 

dielelon,  the  excavation  was  then  proceeded  with,  until  the 

totural  ground  was  found,  which  was  coarse  limestone  gravel, 

isixed  with  boulder-stones  of  a  middling  size,  rendering  the 

progress  of  the  work  very  difficult,  and   evidently  shewing 

ml  it  had  never  been   disturbed.     The  lower  of  the  iw» 

iteletons  was  laid  upon  the  surface  of  the  limestone  gravel, 

larently  in  a  naked  Ktale,  as  there  was  not  the  slightest 


appearance  of  wood  or  linen,  or  anything  to  indicate  that  thi 
body  had  been  enveloped  by  a  covering  of  any  descnption. 

"  From  the  position  of  tbe  two  bodies,  it  would  appi 
evident  ibat  they  had  been  buried  subsequent  to  the  erectioiii 
of  the  tower,  inasmucli  as  the  lower,  and  most  perfect  of  thei 
two,  and  the  one  on  which  any  reasoning  that  may  be  mado 
should  be  applied,  was  placed  with  the  head  two  feet  from 
the  interior  face  of  the  tower,  in  consequence  of  the  rubble- 
work  of  the  foundation  projecting  that  distance  within  the 
upright  walls  of  the  tower,  and  the  feet  were  inserted  under 
the  foundation  on  the  opposite  side.  The  direction  of  the 
body  was  W.  N.  W.  and  K.  S.  E.,  the  head  at  the  west,  and 
which  appears  to  be  the  general  direction  of  the  graves  in  the 
adjoining  yard. 

"  Upon  commencing  operations,  it  became  necessary  to 
remove  the  great  quantity  of  vegetable  matter,  which  waa 
composed  of  pieces  of  wood,  twigs,  &c.,  evidently  the  debris 
of  bird's  nests,  mixed  with  stones  thrown  in  by  idle  persons. 

"  Upon  entering  the  large  tower  by  the  doorway,  which  is 
eleven  feet  six  inches  above  the  upper  footing-course  of  the 
foundation,  the  interior  was  found  to  be  filled  with  decayed 
vegetable  matter,  bones  of  birds,  sbeep,  pigs,  &c.,  with  a  few 
human  bones,  all  intermixed  to  the  height  of  five  feet  above 
the  level  of  the  footing- course,  or,  as  was  subsequenlly  ascer- 
tained, above  the  level  of  the  tower  floor  of  ihe  tower.  The 
first  thing  to  be  accomj-U'^hed  wiis  the  removal  of  8uchalarg« 
mass  of  material ;  this  was  done  by  fixing  staging  of  planks 
across  the  interior,  and  hoisting  it  up  and  discharging  it  out- 
side;  this  was  a  long  and  tedious  operation;  when  accom- 
plished, it  was  ascertained  that  the  dressed  stone  was  eleven  feet 
six  inches  below  the  silt  of  the  doorway,  corresponding  with  the 
height  measured  outside.  Upon  sinking  eight  feet,  the  vege- 
table mould,  &c.,  was  found  lying  upon  a  nibble  stone  paving 
of  about  one  foot  six  inches  in  thickness.  The  material  next  to 
be  removed  was  gravel  and  sand  mixed,  about  nine  inches;  then 


■  clay,  iliree  indies;  ami  lastly,  tVnirft-et  six  inirhcs gravel 

I  wtib  boulder-stones  of  moderate  size,  and  evidently)  l>y 

K  seams  of  fine  sand,  shewing  that  the  excavation  wus  then 

■  tbe  natural  ground  ;  and  as  one  of  the  workmen  observed, 

I   tbrowing;  it  out,   'that  has  not  been  moved  since  the 

niiig  of  the  flood.'   The  total  depth  sunk  below  the  sill  of 

e doorway  was  eighteen  feel  seven  inches,  viz.: 

I  A.  7  in.  from  sill  to  under  side  of  the  projection  of  floor, 

I   ,,  to  the  level  of  bottom  floor  or  commencement  of  | 

dressed  ashlar  work, 
i   ,,        rubble     masonry — foundation     of  floor    and 

loose  stones  with  earth, 
I   ,,        gravelly  sand, 
1   ,,        yellow  clay, 
I  ,,        gravel,  sand,  and  boulder  stones. 


r  seven  feet  one  inch  below  the  ground-floor  of  the  tower. 

Sonsidering  the  nature  of  the  materials,  and  the  depth  in  whicb 

;  men  were  working,  it  appeared  conclusive  that  the  ground  1 

meath   had   never   been   disturbed,   and  consequently  tbe 

Iqect   for  which    tbe  work  bad   been   undertaken  had  been 

■lly  and  satisfactorily  esecuted,  not  leaving  a  doubt  upon 

|he  noinds  of  any  present,  that  prosecuting  tbe  work  any  longer 

roald   be  useless  waste  of  time  and  labour.      Mr.  Molloy,  a 

Bspectable  farmer,  who  is  seventy  years  of  age,  states,  that  for 

'  fifty-six   years,  that   bis  memory  serves  hjra,  no  escavation 

milar  to  the  present  hud  been  made  witbin  that  period. 

•'  Mr.  Long,  C.  E.,    Mr.  C.   Mayne,  and   Mr.   Molloy, 

brmer,   were    present   during    the    entire    operation.       After 

having  satisfled  myself  as  to  tbe  result  of  the  excavation,  tbe 

material  taken  out  was  thrown  back  into  the  tower." 


Colonel  Jones  also  exhibited  rubbings   from  a   rock  at  , 
Drumlish,  of  which  he  read  the  following  account : 
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"  This  rock,  which  it  appears  has  engaged  the  ttM 
of  the  curious  for  many  yearit,  is  situate  in  a  small  ppl 
field,  in  tlie  parish  of  Killoe,  townland  of  Clernaugh,  ■ 
of  Granard,  county  of  Longford.  ' 

"The  field  is  now  in  the  possession  of  Thomas  ISC  ' 
who  lives  on  the  spot.  It  is  on  the  west  side,  and  witbi 
yards  of  the  high  road,  and  about  three  quarters  ofi 
from  Drumlish,  on  the  way  to  Longford.  The  spot  W 
particularly  shewn  in  the  sketch  plan  accompanyina 
paper. 

"  At  the  upper  corner  of  the  field  there  is  a  large  irei^ 
patch  of  the  scalp  of  a  rock  bare  ;  it  is  about  eight  yti 
length,  and  Us  greatest  breadth  is  about  three.  The  n 
laminuted  perpendicularly,  and  appears  to  be  of  clay  slab 
accidentally  discoloured,  nearly  all  of  it  being  deep  red 
country  people  call  it  the  Red  Flag),  but  there  is  a  smali 
tion  of  it  grey. 

"  The  whole  of  this  surface  is  more  or  less  occupied 
indented  marks,  all  apparently  without  connexion,  arr 
ment,  or  method ;  and  perhaps  there  are  more  of  these  i 
to  he  found,  if  more  of  the  rock  was  uncovered,  for  upon 
of  the  three  little  separated  patches  (see  the  plan  1 
accompanies  this  Number)  I  fiud  there  are  similar  mariu 
yet,  in  the  adjoining  lane,  where  there  are  two  more  pa 
of  the  rock  bare,  I  found  more  of  these  marks. 

"  The  surface  being  so  large,  I  made  transcripts  o 
lions  only,  which  accompany  this  notice.  I'hese  wer« 
by  laying  the  paper  on  the  rock,  and  rubbing  it  with 
ball ;  and  as  this  gave  a  confused  appearance  from  the  n 
ness  of  the  rock,  I  used  a  tint  afterwards  to  make  the  i 
more  solid,  and  thus  the  indentions  appear  white ;  and  a 
tinting  was  not  done  upon  the  spot,  perhaps  there  m 
some  slight  deviations  from  the  original. 

"  I  have  shewn  upon  one  of  the  papers  the  charad 
these  marks;  they  are  all  angular;  there  are  none  of 
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sunk  or  cut  aquare;  they  are  deeply  indented  in  the  mid- 
dle, and  decrease  in  depth  to  the  surface ;  at  the  endn  (hey 
appear,  therefore,  like  marks  or  scratches  made  with  a  nail  or 
■oroe  pointed  instrument,  nhen  the  rock  was  in  a  soft  state ; 
for  instance,  like  a  gask  made  in  the  dough  of  a  loaf,  and 
when  baked,  this  gash  would  become  an  angular  furrow. 

"  The  people  of  the  neighbourhood  do  not  speak  Irish, 
and  that  renders  it  dilBcult  to  obtain  from  them  any  thing 
like  satisfactory  evidence  upon  the  subject,  but  M'Cann  says 
that  many  people  have  come  (even  from  England)  to  exa- 
mine this  rock :  he  also  recollects  a  preacher,  named  M'Quig. 
nho  examined  it  between  twenty  and  thirty  years  ago,  and 
who  said  he  could  understand  parta  of  it,  and  that  an  account 
of  it  would  be  found  in  O'Halloran's  History.  He  also  says 
that  it  is  mentioned  in  a  book  published  about  seven  years 
ago — a  book  about  which  there  were  many  law-suits.  (This 
must  be  Lewis's  Topographical  Dictionary.)* 

"  The  people  have  a  saying,  that  great  troubles  are  to 
oome,  and  that  the  finishing  battle  is  to  be  fought  in  the  ad- 
joining valley,  and  the  ratification  or  settlement  will  be  signed 
upon  this  rock." 


K^  DONATIONS. 

Tu-o  ancient  Iron  Swords  and  a  Spear  Head,/bund  near 
Kilmainltam.      Presented   by   the    Directors   of  the   Great 
,  Southern  and  Western  Railroad. 

■      Rid/biTigs  from  an  inscribed  Stone,  with  Characters,  sup- 

^foted  to  hate  been   Oykam,  at  Drutnlish,   near   Granard. 

{Engraved  to  accompany  the  foregoing  description.]     AUo  a 

Lithograph  of  a  ruined  Temple  in  Malta.     Presented  by 

Colonel  H.  D.  Jones,  C.  E. 


December  8,  1845. 
SIR   Wm    H.   HAMILTON,  LL.D.,   I'resKlent, 


I  the 


Chair. 
The  President  made  a  communication  on  some  new  appli- 
cations of  Quaternions See  Appendix,  No.  V. 

DONATIONS, 

Reyittrum  Pnoratus  Omnium  Sanctorum  juxta  Dublin. 
Edited,  for  the  Irish  Archaeological  Society,  by  the  Rer. 
Richard  Butler.     Presented  by  the  Society. 

Transactions  of  the  Institution  of  Civil  Engineers  of  Ire- 
land. Vol.  I.  Presented  by  tlie  Secretary,  Thomas  Old- 
bam,  Esq. 

Memoires  de  PAcademie  Impertale  des  Sciences  de  St. 
Petersbourg.  6me  serie,  viz. :  Science  Naturelles.  Tome 
IVme,  6me  Livraison,  Divers  Savatis.  Tome  IVme,  6me 
Livraison.  Recueil  des  Actes  de  la  Seance  Publique  de  CAca~ 
demie  Imperiale  des  Sciences  de  St.  Petersbourg;  lenue  le  29 
Dec.  1844;  et  Science  Politique.  Tome  V.,  Livr.  6.  Pre- 
sented by  the  Academy. 

Memorie  de  la  Reale  Academia  delle  Scienze  di  Torino. 
Tome  XXXIX.  (1836).     Presented  by  the  Academy. 

Proceedings  qfthe  Geological  Society  of  London.  Vol,  IV. 
Part  3,  No,  104.     Presented  by  the  Society, 

Flora  Balava,  Nos.  137,  138.  Presented  by  the  King 
of  Holland. 

Several  Iron  Swords,  and  other  Weapons,  Jbund  near 
Kilmainkam.  Presented  by  the  Directors  of  the  Great  South- 
ern and  Western  Railroad. 

A  large  Collection  of  Iron  Stcords,  Bosses  of  SkiebU, 
Spears,  and  other  If'eapons,  some  Fibula  made  of  Bronze  and 
Silver,  alljvund  in  the  Cuttings  of  the  Great  Southern  and 
Western  Railroad,  near  Kilmainhata.  Presented  by  Colonel 
Napier,  Deputy  Adjiitant-Generui. 
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OF 
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1846.  No.  52. 


January  12,  1846. 

GEORGE  PETRIE,  Esq,  Vice-President,  in  the  Chair. 

The  Earl  of  Enniskillen,  William  Lloyd,  M.  D.,  The  Yen. 
Henry  Cotton,  D.  C.  L.,  Archdeacon  of  Cashel,  Rev.  John 
Coonell,  John  C.  Deane,  Rickard  Deasy,  Conyngham  Ellis, 
Arthur  Nugent,  Edward  King  Tenison,  John  Tyrrell,  and  T. 
Jolliife  Tuffnell,  Esquires,  were  elected  Members  of  the 
Academy. 

Rbsolvbd, — "  That  the  recommendation  of  the  Council, 
to  place  £50  1  Is,  at  their  disposal,  for  the  purchase  of  a  con- 
voluted Gold  Bracelet,  be  adopted.** 


The  Rev.  Professor  Graves  read  a  paper  on  the  discussion 
of  Algebraic  Curves  and  Surfaces,  with  special  references  to 
the  theory  of  Curves  of  the  third  degree. 

The  general  equation  of  an  algebraic  curve  or  surface  of 
the  t^^  degree  being  written  in  the  form 

u,-hu,_i  +  u«_a  + +  u.2-t-Ui-HUo  =  o,         (1) 

where  u«  stands  for  a  homogeneous  function  of  the  w'*  degree 
of  the  rectilinear  coordinates,  any  equation  such  as 

in  which  m  is  not  greater  than  w,  and  Ao,  a„  a.2,  . . .  a^  are  con- 
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stunts,  represents  a  curve  or  surface  derived  from  tlie  former 
by  means  of  the  following  geometrical  construction. 

Draw  from  the  origin  o  any  right  line  meeting  the  surfaee 

(I)  in  the  n  points  N|,  N.j,  Nj, n^  ;  and  assume  on  it  m 

points  M„  M^,  M,, M„,  so  as  to  satisfy  the  m  conditions 

\0M|/  \0N|/ 

XoMj.OMa/  XoNi.ONj/ 

...f '- )=...(—!—) 

\OM|.OMj.OMa/  \ON,.ONj.ON;,/ 


I  \  f  i 


\OM..OM,.OM3. 


Then  the  points  Mj,  Mj,  M3 M„will  lie  on  the  surface  (2). 

If  we  suppose  now  that  the  coefficients  Au,  A|,  a^,  . . .  a^  arc 
formed  according  to  any  assumed  law  ;  for  instance,  if  tbeyare 
given  functions  of  m  and  n,  we  shall  have,  as  wi  takes  different 
integer  values  from  I  up  to  n,  a  series  of  curves  or  sur£iccst 
derived  from  the  original  one,  and  related  in  a  particular  man- 
ner to  it  and  to  each  other. 

By  making  the  coefficients  a^,  a„  a^,  . . .  Ami  all  equal  to 
unity,  we  form  a  series  of  curves  or  surfaces  most  easily  de- 
rived from  any  given  one ;  and  the  consideration  of  them  sug- 
gests some  interesting  results. 

The  prohlem  of  drawing  a  tangent  geometrically  at  a  given 
^int  on  a  curve  of  the  third  degree  has  been  elegantly  solved 
by  M.  Foncclet ;  but  we  arc  now  in  a  condition  to  solve  it 
generally  for  any  algebraic  curve. 

Having  drawn  any  right  line  from  the  given  point  o, 
meeting  the  curve  in  b— 1  other  points  NiN,N}..,.Nh_|,  let 
e  on  it  a  point  m  such  that 

^-(^V  (3) 
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the  locus  of  the  point  m  will  be  a  conic  having  a  three  point 
osculation  with  the  curve  at  o.  The  tangent  and  osculating 
circle  of  this  conic  belong  therefore  likewise  to  the  given  curve. 
So  also,  in  the  case  of  a  point  o  given  on  any  algebraic  sur* 
face,  the  sur&ce  of  the  second  order,  which  is  the  locus  of  a 
point  M  determined  in  the  same  way,  will  have  its  lines  of 
greatest  and  least  curvature  coincident  with  those  of  the  given 
surface  at  o.     All  this  is  obvious,  since  if 

u«  +  u„.i  + +  Ua  +  Ui  =  o  (4) 

be  the  equation  of  the  given  curve  or  surface,  referred  to  axes 
passing  through  the  given  point  o, 

Ua  +  Ui  =  o  (5) 

will  be  the  equation  of  the  curve  or  surface  of  the  second 
order,  constructed  in  the  manner  described  above. 

Let  us  suppose  9i  =  3,  and  (4)  to  be  the  equation  of  a 
plane  curve  of  the  third  degree;  its  intersections  with  the 
conic  (5)*  determine  the  three  right  lines  represented  by  the 
equation 

u.,  =  o 
which  are  obviously  parallel  to  the  asymptots.  The  directions 
of  the  asymptots  being  thus  ascertained,  we  may  readily  deter- 
mine their  actual  position.  For  this  purpose  draw  tangents 
to  the  curve  of  the  third  order  at  the  extremities  of  any  one  of 
the  chords  common  to  it  and  the  conic ;  they  will  meet  the 
curve  in  two  points  ;  and  the  line  joining  these  points  will  cut 
the  curve  in  the  point  through  which  the  asymptot  parallel  to 
that  chord  passes. 

Of  course  the  results  here  stated  are  subject  to  modifica- 
tions when  o  is  a  singular  point. 

*  As  wc  arc  accustomed  to  regard  the  curve  as  generated  by  the  motion 
of  the  tangent,  whose  equation  is  U|  =  o,  it  seems  natural  to  extend  this 
conception,  and  to  call  the  conic  u^  +  U,  :=  o  the  geuerating  conic :  the  curve 
IT.  -|-  iij  -f-  U|  =1  o  the  generating  curve  of  the  third  degree  j  and  so  on. 

O   2 
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If  we  draw  from  o  two  right  lines  parallel  to  the  atymptots 
of  the  generating  conic,  in  virtue  of  the  equation  (3),  they 
will  each  meet  the  curve  of  the  third  degree  in  two  poinin 
equidistant  from  o.  It  follows,  therefore,  that  the  two  recti- 
linear diameters  of  the  curve,  conjugate  to  these  right  lim 
must  pass  through  o.  Hence  we  know  how  to  construct 
these  diameters.  Again,  as  there  are  plainly  but  two  diame- 
ters paaaing  through  o,  the  curve  enveloped  by  all  the  diame- 
ters of  the  curve  must  be  of  the  second  clait,  that  is  lo  say, 
it  must  be  a  conic  section. 

If  o  be  a  conjugate  point,  the  conic  and  its  asymptols  are 
imaginary  ;  consequently  o  must  lie  within  the  envelope. 

If  o  be  a  cusp,  the  conic  degenerates  into  two  coincident 
right  tines.  The  diameters  of  the  curve  conjugate  to  them 
must,  therefore,  be  coincident  likewise.  Hence  o  lies  on  the 
envelope. 

If  o  be  a  double  point,  the  conic  is  replaced  by  two  Inter- 
secting right  lines;  and  it  is  easy  to  see  that,  as  we  can  draw 
fromo  twodiameters  of  the  curve,  conjugate  to  the  two  systems 
of  respectively  parallel  chords,  omnstlieoutslde  the  envelope. 

The  preceding  theorems,  relative  to  the  envelope  of  the 
rectilinear  diameters  of  a  curve  of  the  third  order,  and  to  the 
positions  of  singular  points  of  the  curve  with  respect  to  it,  arc 
due  to  Professor  Pliicker  of  Bonn,  who  obtained  them  by  ana- 
lytical methods.  They  are  here  presented  as  consequences, 
derived  by  purely  geometrical  considerations  from  the  proper- 
ties of  the  generating  conic  ;  in  order  to  illustrate  the  impor- 
tance of  the  place  which  It  holds  in  the  theory  of  curves  of  the 
third  order. 

Perhaps  the  roost  interesting  class  of  derived  curves  or 
surfaces  is  that  of  the  Successtee  Polars  of  a  given  curve  or 
surface  of  the  n'"  order.  The  geometric  mode  of  generating 
them  is  as  follows : 

Draw  from  any  point  o  a  right  line  meeting  the  surface  In 
n  points,   n„  Nj,  Nj n„  and  assume  on  it   m   jKiints, 
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^i9^»^2 ^m  such  that 


s(-L)=»s(-L) 

\OM|/         18       \ON,/ 
\OM1.OM3y  «(«— 1)  \ON,.ON2/ 


1  __.     fn{m-\) 2.1        /  1  y 

OM1.OM3 OM»       n(ll— i)..(»  — m  +  i)     \0N|,0N2....0N»/* 

the  curve  or  surface  which  is  the  locus  of  the  points  m,,  Mj, 

M3 Ma  will  be  the  m'*  polar  of  the  point  o  with  relation 

to  the  given  curve  or  surface.  It  is  plain  that,  so  far  as  re- 
gards this  method  of  geometrical  generation,  the  polars  are 
successive:  that  is  to  say,  the  (m  4*  O'^  polar  is  derived  from 
the  m^^  in  the  same  manner  as  the  m'^  from  the  {m  —  1)'*.  In 
every  case  the  products  of  the  distances  oM|,  0M.2 . . .  oMm» 
taken  r  by  r,  have  the  same  harmonic  mean  as  the  products  of 
oNi,  0N.2 .  • .  oNn,  also  taken  r  by  r  :  and  this  for  all  integer 
values  of  r  from  unity  to  m  inclusive. 

It  follows  from  what  has  been  already  said,  that  if 

u,  +  u«_,  +  . .  .  +  Ua  +  u,  +  Uo  =  o 

be  the  equation  of  the  given  curve  or  surface,  referred  to  rec- 
tilinear axes  passing  through  o, 

w(;;i  — 1)..  .2.1  w/(/w— 1)...2 

n{n^  1) . . .  {n^m+ 1 )  n(w—  1) . . .  (?«— w/+2) 

mitn—  1)        ,  m 

...+-7 rT^'-^  +  — ^'+   u,=  o 

;j(?*  —  1)  n 

will  be  the  equation  of  the  w*"^  polar  of  the  point  o,  with  rela- 
tion to  the  given  curve  or  surface.  By  making  w,  in  this 
formula,  successively  equal  to  the  integer  numbers  from  1  up 
to  n —  1  inclusive,  we  obtain  the  equations  of  all  the  sticces- 
sive  polars  of  the  origin.  For  instance,  the  equation  of  the 
first  polar  is 

Ui  +  WUo  =  o 


which  involves  in  it  the  cclcbraWil  theorem  of  Cotes,  so 
succexsfutly  used  by  Maclaurin.  And  the  equation  of  the 
(r—  I)**  polar  is 

Ua_,  +  2iJ„_2  +  3ti,_3  +  . .  .  +  C«  —  I  )Ci  +  nu„  =  o, 
an  equation  which  we  recognise  us  belonging  to  the  curve  or 
surface  of  the  (« —  1  )"■  order,  which  passes  through  the  points 
of  contact  of  all  the  tangents  drawn  from  the  origin  to  the 
given  curve  or  surface.  It  is  by  this  geometrical  property 
that  M.  Bobiilier,  who  first  directed  attention  to  these  suc- 
cessive polars,*  has  chosen  to  characterise  them. 

By  substituting  -,=-,-,  for  x,  y,  z,  in  the  general  equa- 
tion of  the  surface,  and  in  the  equations  of  its  polurs,  Profes- 
sor Graves  shews  that,  when  the  point  o  recedes  to  an  infinite 
distance,  the  whole  series  of  successive  polars  become  diame- 
tral lines  or  surfaces  of  the  different  orders  belonging  to  the 
given  curve  or  surface.  This  had,  in  fact,  been  observed.  In 
the  case  of  the  first  polar,  by  M.  Poncelet,  who  has  shewn 
that  the  theorem  of  Cotes  is  an  extension  of  Newton's  propo- 
sition relativ'fe  to  the  rectilinear  diameters  of  plane  curves.t 

This  theory  of  polara  enables  us  to  give  a  geometrical 
construction  of  the  problem,  "  From  a  given  point  in  its 
plane  to  draw  all  the  possible  tangents  to  a  curve  of  the  third 
order." 

We  have  only  to  construct  the  second  polar  of  the  given 
point,  which  will  be  a  conic  section,  and  its  intersection  with 
the  curve  will  give  the  points  of  contact.  Here  we  see  the 
advantage  of  adopting  the  geometrical  definition  of  polars 
employed  in  this  paper. 

Id  connexion  with  the  present  subject,  Professor  Graves 
announced  an  exteaston  of  a  theorem  deduced  by  Maclaurin 

*  8ev  a  Scriet  i>r  Articles  coalsiatil  in  tliv  i-i^htitntti  anil  iiiiictMQih 
volumrs  of  Gfrffonitc'i  Armaltt  Jc  Matkimatiqsi. 
t  8oi>  Chaalcii'  BiUna<  ilc  Ocomctrit.  ji.  147 
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from  tbe  theorem  of  Cotes.  Maclaurin's  theorem  is:  '*  If 
any  transversal  be  drawn  clirougfi  a  lined  poitit  o,  in  tbe 
plane  of  a  curve  of  the  n**  onler,  so  as  to  m{;ct  the  curve  Ju 
H  points,  the  tangents  ilruwii  at  theso  points  will  cut  off  upon 
any  fixed  tight  line  passing  through  o,  segments  ot„  otj  . . . 
OT,,  the  ftum  of  whose  reciprocals  is  constant." 

Tbe  following  is  a  more  general  theorem  for  plane  curves : 
*'  If  any  two  tranaceraaU  be  drawn  through  ajixed  point  o, 
nt  tAe  plane  of  a  curve  of  the  w"  order,  so  that  one  meets  the 
atree  in  n  points  M„  U^  .  . .  yi„  aitd  the  other  in  n  points  u',, 
M'l, , . .  u', ;  the  riyht  lines  m,,m'„  MjM'u  . . .  M,tl'.,  tiHU  cut 
off,  upon  any  fixed  riyht  line  paasinij  throuyh  a.  segme.nta  oT„ 
OT^,  , . .  oT„,  the  sum  of  whose  reciprocals  is  constant." 

And  we  have  an  analogous  one  for  surfaces :  "  If  any 
tiree  transversals  be  drawn  through  a  fixed  point  o,  the  first 
meeting  a  surface  ofithe  n'^  order  in  a  points,  m„  m„  . ..  M.;Me 
tecOTul  meeting  it  in  n'„  a'l, .  ..m'„;  the  third  in  n"„  m"j,  . . . 
Mm" ;  the  planes  M|M'iM",,  MjM'iM",j,  . . .  si„m',m"«  will  cut  off, 
mpoa  anyfixedright  linepassing  throuyh  o,  segments,  Ihesum 
jqf  whose  reciprocals  is  constant. 


The  Ilev.  Dr.  Drummond  read  a  paper  on  the  uuthurship 
©f  the  poem  entitled  "  The  Exile  of  Erin," 

This  subject  was  taken  up  in  consequence  of  a  provincial 
newspaper  having  been  sent  to  Sir  William  Hamilton,  aecom- 
inied  by  a  letter  setting  forth  the  claims  of  George  Nugent 
ynolds,  Ksq.,  to  the  authorship  of  that  poem,  and  retjuest- 
Hg  that  the  matter  might  be  brought  under  the  consideration 
if  the  Royal  Irish  Academy.  This  task  was  at  first  declined, 
a  UMWurlby  of  scriouH  attention  ;  but  the  claims  of  Reynolds 
continuing  to  be  urged  in  several  publications,  and  Thomas 
Campbell,  the  reputed  author,  represented  as  n  plagiarist, 
Dr.  Drummond,  lest  the  silence  of  the  Academy  should 
be  construed  into  an  admission  of  the  validity  of  Ucynoli"  ' 


claims,   thought   it   aii   act   of  justice   to   l>oth    parties,   to 
subjc'ct  those  claims  to  a  strict  scrutiny. 

It  is  atlmitteil  by  the  friends  of  Reynolds,  that  Campbell's 
nccount  of  the  poem  fias  been  unvarying  ;  that  he  wrote  it  in 
AltoMQ  in  1801  :  that  it  soon  became  universally  known  as  his; 
that  it  wa^  published  in  various  editions  of  his  poems,  and  his 
right  to  it  never  questioned  liil  nearly  tbirty  years  after  its 
first  appearance.  He  was  then  accused  of  having  "abstracted" 
it  from  ibe  library  of  the  Marquis  of  Buckingham,  though 
there  was  no  Marquis  of  that  title.  In  a  letter  addressed  to 
the  Editor  6f  The  Times,  he  indignantly  repelled  the  charge 
us  a  calumny ;  and  affirmed,  that  never  in  bis  hfe  bad  he  access 
to  any  papers  of  either  Marquis  or  Duke  of  UuckJnghani ; 
that  he  wrote  the  song  in  Altona,  and  sent  it  off  immediately 
from  thence  to  London,  where  it  was  published  by  his  friend 
Mr.  Perry  in  ihe  Morttinn  Chronicle.  This  statement  of  Camp- 
bell's was  in  perfect  accordance  with  the  account  of  the  origin 
of  the  poem  communicated  to  Dr.  Drummond  in  Kduihui^h, 
in  the  winter  of  1811,  by  Dr.  Robert  Anderson,  who  had 
been  Campbell's  particular  friend,  viz.,  that  it  was  written  in 
Altona,  in  consequence  of  Campbell's  having  met  with  some 
expatriated  Irishmen  in  that  city,  for  whose  misfortunes  he 
felt  a  deep  sympathy.  This  has  been  still  farther  corroborated 
by  George  Petrie,  Esq.,  who  affirms  that  he  heard  the  same 
sialement  from  certain  of  those  very  exiles  whom  he  named, 
and  who  were  well  known  in  Dublin  prior  to  their  banish- 
ment. Campbell  had  spent  the  evening  in  their  company, 
and  their  conversation  having  naturally  turned  on  their  ruined 
hopes  and  unfortunate  country,  be  was  greatly  moved,  and  on 
retiring  gave  vent  to  his  feelings  in  the  song  of  the  Exile  of 
Erin.  I'he  following  morning  he  gave  ihcm  a  copy  of  it,  and 
by  them  it  was  sp^-cdily  transmitted  to  Ireland.  It  is  possible 
that  one  of  tlio^e  copies,  or  a  transcript  of  one  of  them,  may  have 
fallen  inlu  the  hands  of  lU-ynolds,  that  he  spoke  of  tt  to  bia 
friends,  and,  as  he  was  known  to  have  had  some  propensity  to 
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rhymtng,  that  their  partiality  led  them  to  imagine  that  he  was 
the  author^  though  it  does  not  appear  that  Reynolds  himself 
ever  made  any  such  assertion.  Some  of  his  particular  friends  and 
near  relatives,  in  lack  of  more 'conclusive  evidence,  swore  before 
a  justice  of  the  peace  in  Dublin,  that  it  was  their  belief  that 
Reynolds  was  the  real  author ;  that  the  song  was  well  known 
in  their  circle  in  the  year  1799 ;  that  one  of  them,  a  lady,  had 
given  away  a  hundred  copies  of  it  among  her  friends,  and  that 
it  had  been  noticed  as  the  composition  of  Reynolds  in  the 
newspapers  of  the  day.  None  of  these  newspapers,  however, 
had  been  produced  or  named  ;  and  as  to  the  belief  or  convic- 
tion of  any  individual,  however  respectable  and  trustworthy,  it 
availed  nothing  in  the  determination  of  a  question  of  this  kind. 
It  was  stated  in  &vour  of  Reynolds,  that  a  wandering  harper, 
called  M'Cluskey,  had  said  that  he  had  learned  the  song  in 
the  Irish  Harp  Society  of  Belfast  in  1799,  and  that  G.  N. 
Reynolds  was  the  author.  ^  This  statement  was  treated  as  a 
fabrication,  for  the  following  reasons.  The  principal  founders 
and  supporters  of  the  Irish  Harp  Society  were  Henry  Joy, 
Esq.,  of  Belfast,  and  Edward  Bunting,  the  well-known  col- 
lector of  ancient  Irish  melodies,  of  which  he  published  a 
volume  or  "  General  Collection,*'  in  1809.  Mr.  Joy  wrote 
the  learned  and  elaborate  History  of  Irish  Music  which  is 
prefixed  to  that  volume.  English  songs  appropriate  to  the 
airs  were  collected  from  various  sources.  Among  them  were 
three  from  Thomas  Campbell,  one  of  which  is  *'  the  Exile  of 
Erin.*'  Had  that  song  been  ascribed  to  any  claimant  but 
Campbell,  who  gave  it  to  Bunting  as  his  own,  Messrs.  Joy 
and  Bunting  must  have  known  it ;  and  it  is  not  for  a  moment 
to  be  imagined  that  either  of  those  honourable  men  would 
have  published  the  song  as  Campboirs,  had  there  been  but  a 
breath  of  suspicion  that  he  was  not  bondjide  the  real  author; 
and  as  little  is  it  to  be  imagined  that  Campbell,  with  the  con- 
sciousness of  its  not  being  his  own,  would  have  suffered  it 
to  be  sent  forth  with  his  name,  in  a  volume  to  which  public 
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littlciitiun  liad  long  been  carefully  Hulidttdil,  and  wliicli  was 
I  al>oul  to  pass  into  the  hands  of  all  readers  of  poetry,  auil  all 
'  admirers  of  Irish  music. 

What,  it  was  asked,  were  the  literary  pretensions  of  Rey- 
nolds, that  he  should  be  considered  as  the  author  of  a  lyrie 
poem,  to  which  he  had  written  nothing  equal?  As  to 
Campbell,  no  one  acquainted  with  his  poetry  couM  doubt  liis 
competency  to  the  task.  Moreover,  the  style,  the  aenti- 
■nts,  the  versiti cation,  were  all  in  perfect  harmony  with  the 
unquestioned  productions  of  Campbell's  muse,  and  particu- 
laily  with  the  "  Lines  written  on  a  Visit  to  Ayrshire."  The 
warm  friendly  feelings  expressed  by  Campbell  for  Ireland, 
title  him  to  the  gratitude  of  Irishmen;  and  it  would  ill  be- 
L-ome  any  native  of  our  country  to  pluck  a  single  leaf  from 
the  chaplet  of  fair  renown  that  encircles  the  brow  of  Camp- 
bell. 

"  Non  Fgo  ill!  detrahero  ausim 
llxrentum  cspiti  multa.  cnta  lande  coronam.'' 

Hot.  Sal.  x.  48. 


W,  R.  Wilde,  Esq.,  read  the  following  Memoir  of  the 
Dublin  Philosophical  Society  of  tG83  i 

"  The  year  1(183  is  memorable  in  the  annals  of  scientific 
literature  in  Ireland  for  the  formation  of  the  Dublin  Philo- 
soPBicAL  Society,  the  great  prototype  of  all  our  existing; 
learned  bodies,  but  in  particular  of  the  Royal  Irish  Academy. 
It  was  commenced  in  October  in  that  year  hy  William  Moly- 
ncaux,  '  the  friend  of  Locke,"  and  the  distinguished  mathe- 
matician and  astronomer,  who  was  the  first  secretary  of  this 
society. 

"  As  there  is  no  detailed  account  of  this  body  in  print,  and 
as  the  notices  of  it  wliich  have  as  yet  appeared  are  always 
exceedingly  brief,  and  frequently  incorrect,  I  have  for  some 
years  past  endeavoured  to  collect  as  much  of  its  history  and 
proceedings  as  the  scanty  records  scattered  through  works 
and  libraries  afford.     With  ihesi-  materials — with  tl»e  maau- 
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wripts  and  correspondence  of  both  William  and  Thomas  Moly- 
neanx  placed  in  my  hands  by  Sir  Henry  Marsh  ^firom  a  care- 
fill  examination  of  the  documents  belonging  to  it  in  the 
Ifamiscript  Library  of  onr  University — and  from  the  Minute 
Book  still  piesenred  in  the  British  Museum,  which  has  been 
accurately  noted  for  the  purpose — I  have  made,  through  these 
and  other  sources,  some  more  memoranda  of  the  history  of  the 
Philosophical  Society  than  the  usual  accounts  afford,  and 
these  I  beg  leave  to  offer  to  the  Academy. 

*<  In  the  manuscript  correspondence  of  the  Molyneaux's  just 
alluded  to,  we  find  in  a  letter  from  William  to  his  brother 
Thomas,  then  in  Leyden,  and  dated  30th  October,  1683,  N.  S., 
the  following  z^^  I  have  also  here  promoted  the  rudiments  of 
a  society,  for  which  1  have  drawn  up  rules,  and  called  it  Cofi- 
veniio  PhUowphica.  About  half  a  score  or  a  dozen  of  us  have 
met  about  twelve  or  fifteen  times,  and  we  have  very  reg^ular 
discourses  concerning  pbilospphical,  medical,  and  mathemati- 
cal matters.  Our  convendon  is  regulated  by  one  chief,  who 
is  chosen  by  the  votes  of  the  rest,  and  is  called  Arbiter  Om^ 
ventioniSf  at  present  Dr.  Willoughby  (the  name  <  President' 
being  yet  a  little  too  great  for  us).  What  this  may  come  to  I 
know  not ;  but  we  have  hopes  of  bringing  it  to  a  more  settled 
society.  The  event  you  shall  know.  Sir  W.  Petty  and  all 
the  virtuosi  of  this  place  favour  it  much,  and  have  at  some 
times  given  us  their  company.* 

^^  From  this  it  would  appear  that  Dr.  Willoughby  was  vir- 
tually, though  not  in  name,  the  first  President,  and  W.  Moly- 
neaux  the  original  Secretary,  although  the  former  honour  has 
been  generally  conferred  on  Sir  William  Petty,  who,  how- 
ever, was  not  elected  till  the  1st  of  November,  1684.* 


•  ••  At  this  election  Sir  W.  Petty  ami  Dr.  Willoughby  had  oqual  marks 
lor  President,  but  ujwn  a  second  ch  ction  Sir  William  carriid  it  bv  four 
votes,  so  he  stood.  Afterwards  we  had  a  hand^ome  dinner  at  a  tavern,  so 
fmishcd  the  day." — Mohmcauj:  Corrtspomicncf,  Dublin  L'/uvubtitf  Mutjazine. 
vol.  xviii..  p.  480. 


162 

"The  first  meeting  took  place  on  the  15th  of  October,  1C83, 
when  papers  were  read  by  Mr.  William  Moiynenus,  Dr. 
Narcissus  Marsh,  afterwards  Archbishop  of  Dublin,  Mr.  Foley, 
and  Mr.  St.  George  Ashe.  It  is  remarkable,  that  although 
Ware,  Birch,  and  Whitelaw  have  agreed  in  dating  the  origin 
of  this  society  in  1683,  Mr.  Halliwelt  has,  in  a  "  Collection 
of  Notes  on  the  early  History  of  Science  in  Ireland,"  pub- 
lished in  the  Proceedings  of  this  Academy  for  1841,  stated 
that  its  first  meeting  took  place  on  the  28th  of  January,  1684. 
Ill  the  winter  of  lfi83,  writes  Archbishop  Marsh  in  his  Diary, 
'  was  set  up  the  Philosophical  Meeting  in  Dublin,  thai  met 
and  formed  itself  into  a  society,  in  the  Provost's  lodgings. 
There,  at  the  first  opening  of  it,  as  a  prelude  to  what  we  were 
to  do,  I  in  three  or  four  days'  time,  composed  An  Introductory 
Discourse  to  the  Doctrine  of  Sounds,  which  was  sent  to  the 
Society  in  Oxford,  and  then  printed  in  the  Philosophical 
Transacliom.'" 

"  Not  having  facilities  for  publishing  their  proceedings  in 
Ireland,  it  appears  that  they  determined  upon  offering  them 
to  the  Royal  Society ;  accordingly,  on  the  I6th  of  December, 
1G83,  the  Provost,  Dr.  Hobert  Huntingdon,  wrote  a  letter  to 
Dr.  Plot,  of  the  Royal  Society,  giving  an  account  of  'a 
weekly  meeting  of  several  ingenious  men  about  philosophical 
subjects  in  Dublin.'  This  notice,  which  is  recorded  in  the 
letter  book  of  the  Royal  Society  (vol.  ix,  p.  103),  informs  us 
that  W.  Molyneau.i,  then  residing  near  Ormond's  Gate  (now 
Wormwood  Gate),  and  who  was  at  that  period  engaged  in 
writing  an  '  Atlas  for  this  Country,"  was  Secretary; — 'Ami 
cince,'  he  writes,  'you  so  generously,  aa  well  as  charitably, 
oHer  your  assistance,  I  think  this  will  be  the  best  method  of 
conveyance,  to  transmit  our  notices  to  the  Secretary  of  the 

'  Tbe  Dlot;  of  Arubbisbap  Mu-sb,  from  a  tmnsuripl  in  Horsh'i  Li- 
liror;.  Dutilin,  published  bf  llw  Rov.  Dr.  Todd  in  tbe  British  Magnxinr 
for  Jul;  Mill  Augtut,  IMS. 
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liiiyal  Society,  who,  sfier  he  has  perused  them,  can  send  (hitn 

t')  Oxford' (where  a  similar    society,  under  the  care  of  Mr. 

Muftgnivp,  had  just  hecn  established),  'as  you  likewise  by 

him  may  send  hither.      After  Christmas  that  we  nest  meet, 

our  Secretary  will  pursue  that  course  ;  you  smoothing  our 

nay  at  London  once  agiun,  as  it  seems  you  hare  already 

done. — After  awhile  we  may  perchanee  ease  ourselves  of  that 

expense,  and  have  our  intelligence  for  nothing.*     However, 

you  may  be  sure  we  shall  never  grudge  (o  defray  all  manner 

of  charges  that  shall  be  incident  to  our  correspondences,  and 

we  have  raised  a  fund  out  of  which  to  do  it.     IJy  Moses  Pit.t 

if  not  before,  you  may  e.xpect  one  or  two  of  their  discourses  at 

large:  for  the  way  is  for  particular  subjects  mentioned  in  the 

foregoing  meeting  to  be  treated  on  by  particular  persons  the 

next,  and  when  they  have  done,  every  one  that  has  anything 

F  to  add  or  object  has  his  time  to  express  it.     I  don't  give  you 

(the  names  of  our  society,  because  you  know   few  of  them, 

accept  the  Bishop  of  Ferns  and  Leighlin,  Sir  WiUiam  Petty, 

nnd  Dr.  Willougtihy,  and  besides  you  will  receive  it  more 

nithentic  from  the  Secretary.     Several  of  the  number  meet 

^on  Sunday  nights,  as  the  whole  company  does  on  Mondays, 

r  to  discourse  theologically,  of  God,  suppose,  and  His  attributes, 

Isnd  how  to  establish  religion  and  confute  atheism  by  reason, 

^-Sridence,  and  demonstration.' 

"Having complimented  Dr.  Plot,  and  conveyed  to  him  the 
■  thanks  and  acknowledgments  of  this  'young  society  for  the 
I  promotion  of  philosophy,  on  account  of  the  advantageous  cor- 
Ctespondence  offered  to  it  by  the  Royal  Society,"  lie  encloses 
I'llim  an  account  of  some  previous  meetings  tending  to  its 
k*better  regulation,  settlement,  and  future  transactions,'  and 
niso  the  Minutes  for  October  15,  1683. 


*  The  Rojr&l  Society  charged  onl j  half  pajment  to  the  Mcmban  of  tho 
■  JhiUio  Sodet?.  (sec  Minutes  for  4th  July,  1685). 

t    Hosci  Pit,  B  celebrate  London  bocdiacUer.  and  publiiber  of  "  Tlw 
^Atlu." 
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"  When  I  first  commenced  tliis  inquiry  some  years  ago,  I 
was  uniler  the  impression  that  the  Trnnsaelions  of  this  society 
were  still  in  existence,  and  would  one  Hay  or  another  he  dis- 
covered, and  acknowledged  l»y  some  of  the  public  libraries  or 
private  collections  in  these  kingdoms.  1  have  since,  however, 
convinced  myself  of  the  contrary  hcing  the  fact,  and  feel  as- 
sured that  no  manuscript  volume  of  the  Transactions  of  the 
Dublin  Philosophical  Society  is,  or  perhaps  ever  was,  in* 
being. 

"The  Minute  Book  of  this  Society,  from  1CB3  to  No- 
vembcr,  1686,  with  its  revival  in  1693,  and  again  in  1707, 
is  still  preserved  in  the  British  Museum  (Addit.  MSS., 
4811),  In  the  Manuscript  collection  in  the  Library  of  Tri- 
nity College  we  find  umong  some  scattered  papers  lately 
collected  by  the  Rev.  Dr.  Todd,  rough  drafts  of  the  minutes 
of  the  Dublin  PhiloBophical  Society,  in  the  handwriting  of 
William  Molyneau.t,  from  January  the  28th  to  June  the  9th, 
1684,  all  of  which  accord  with  the  notices  of  this  body  still 
existing;  in  the  papers  of  the  lioyal  Society.  On  the  first  of 
these  dates  we  find  the  officers  for  that  year  were  appointed, 
and  the  'obligation  subscribed.'  At  that  time  there  was 
no  President  (as  already  stated  in  the  Molyneaux  correspond- 
ence); Dr.  Willoughby  was  appointed  Director,  and  William 
Molyneaux  Secretary  and  Treasurer.  The  members  present 
were  Dr.  Narcissus  Marsh,  Sir  William  I'etty,  and  Messrs. 
Bulkeley,  Cuff,  Foley,  Biiynard,  Ash,  Mullen,  Follet,  Bag- 
got,  and  Mr.  Kcogh,  who  was  represented  by  proxy.  At 
this  meeting  Sir  William  Petty  read  a  paper  on  Concentric 
Circles. 

"  On  the  I8th  of  February  the  Minutes  closed  with  this 
notice: — 'Nicholas  Hudson,  our  operator,  attended  on  ua.' 
(MS.,  T.C.D.,  CI.  I.  Tab.  4,  No.  18,  p.  tl). 

■■  The  unpublished  Letter  Books  of  the  Royal  Society,  and 
Birch's  History  of  that  body,  likewise  contain  the  Minutes  of 
the  Dublin  Philosophical  Society  from  its  first  meeting  on  this 


165 

loth  of  October,  1683,  to  the  end  of  1G87,  after  wliicli  wi* 
bare  not  been  able  to  discover  any  record  of  its  procecdin^^ 
from  these  sources. 

**  The  principal  papers  read  to  this  body,  all  of  which  arc 
enamerated  in  the  Minutes,  were  either  printed  in  the  Philo- 
sophical Transactions,  or  formed  the  material  for  distinct 
vorks  or  monographs,  which  were  published  by  their  respec- 
tire  authors,  and  many  of  the  communications  were  delivered 
in  form  of  vivd  voce  discourses  at  one  sitting,  and  debated  at 
the  next. 

**  There  are  two  manuscript  volumes  of  county  histories  in 
the  library  of  the  University  of  Dublin  (from  which  the  His- 
tory of  West  Connaught  is  now  about  to  be  printed  by  the 
Irish  Archaeological  Society),  which  have  generally  been 
supposed  to  have  formed  part  of  the  Transactions  of  the 
Philosophical  Society;  but  as  some  of  the  papers  in  these  are 
dated  in  1682,  prior  to  the  creation  of  that  body,  and  as  we 
have  no  notice  or  allusion  made  to  any  of  them  in  the  ^linutes 
of  the  Society,  which  arc  in  every  other  respect  so  full  and 
explicit,  we  feel  assured  that  they  were  written  and  intended 
for  the  general  survey  of  Ireland  under  Sir  William  Petty.   • 

*'  Dr.  Plot  was  desired  to  acquaint  the  Provost  of  Trinity 
College  that  the  Royal  Society  very  willingly  embraced  the 
correspondence  of  the  Society  in  Dublin,  and  had  ordered 
their  secretary  to  write  to  them  in  the  manner  proposed  ;  ac- 
cordingly, Mr.  Aston  wrote  to  Mr.  Molyneaux  to  that  effect,  a 
letter,  dated  the  26th  of  February,  1G84,  which  is  inserted  in  the 
unpublished  Letter  Book  of  the  Uoyal  Society,  (vol.  ix.  p.  1 1 1 ). 

**  This  courtesy  of  the  Uoyal  Society  is  alluded  to  in  one  of 
the  letters  of  William  Molyneaux  to  his  brother  Thomas,  then 
residing  in  Holland,  a  portion  of  which  I  extract  from  the 
interesting  correspondence  of  those  gentlemen,  which  I  |mh- 
lished  some  years  ago  in  the  University  Magazine. — <  I  know/ 
says  William  Molyneaux,  *you  would  willingly  hear  what 
has  become  of  our  meeting  here  in  Dublin,  of  which  take  this 
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following  account.  Since  my  last  to  you  concerning  tliH 
p.irliculur,  we  have  conslaiitty  every  MomJay  had  a  meeting, 
at  which  one  or  other  wouM  produce  discourses  no  ways  con- 
temptible, till  about  a  week  before  Christmas,  we  received  a 
letter  from  Dr.  Plot,  directed  particularly  to  the  Provost,  Dr. 
Huntingdon,  but  designed  in  general  for  us  all,  in  which  he 
takes  notice  of  our  design  here  on  foot,  for  Dr.  Huntingdon 
had  formally  given  him  an  account  thereof,  and  encourages 
US  to  go  on  vigorously  therewith,  promising  us  all  the  assis- 
tance we  can  desire,  as,  likewise,  the  favourable  countenance 
and  encouragement  of  the  Royal  Society,  as  also  of  such  ano- 
ther philosophical  mL'eting  as  our  own,  begun  within  these 
three  months  at  Oxford  :  assuring  us  also  of  the  constant  cor- 
respondence of  them,  ami  that  wc  may  at  any  time  command 
whatever  we  may  please  to  hear  communicated  from  them. 
This  encouragement  from  so  great  a  man,  as  he  is  secretary 
both  to  the  Royal  and  Oxford  Societies,  made  us  think  upon 
modelling  ourselves  into  better  form;  and,  accordingly,  the 
Bishop  of  Ferns,  Sir  Wm.  Petty,  Dr.  Willoughby,  and  I,  were 
pitched  upon  to  draw  up  rules,  to  be  presented  to  the  consi- 
deration of  the  rest  after  the  holidays ;  so  that  yesterday  (Jan. 
7,  1684)  our  rules  were  presented,  and  are  ordered  to  be  read 
at  three  several  meetings  before  they  pass.  The  rules  arc 
much  the  same  as  those  of  the  Royal  Society,  and  we  have 
entrance  money,  and  a  weekly  contribution,  but  what  it  will 
yet  come  to,  God  knows.* 

"  On  the  lOth  of  May,  William  Molynoaux  wrote  to  his 
brother,  then  at  Ley  den,  the  following  notice  of  the  young  So- 
ciety : — '  Our  Society  goes  on  ;  we  have  a  fair  room  in  Crow's 
Nest'  (off  Dame-Btteet),  '  which  now  belongs  to  one  We- 
therel,  an  apothecary,  where  we  have  a  fair  garden  for  plants,' 
where  they  first  met  in  April  of  that  year.  And  again,  upon 
the  14th  of  June  we  read  ;  '  Our  society  lias  built  a  laboratory 
by  Dr.  Mullen's  directions,  in  the  same  house  where  we  have 
taken  a  large  room  for  our  meeting,  and  a  small  rejiosilory.' 
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*<  Subsequent  to  the  general  meeting  in  November,  1G849 
a  list  of  the  members  of  the  Philosophical  Society  was  for- 
warded to  Mr.  Aston,  to  which  I  have  added  the  names  of 
some  seven  or  eight  others,  who,  either  prior  or  subsequent  to 
the  publication  of  this  list,  were,  I  have  positive  Assurance, 
connected  with  this  society,  prior  to  1688. 

President^  Sir  William  Petty,  Knt.,  M.D. 
•Direeior,    Charles  Willoughby,  M .  D. 
Treasurer^  William  Pleydall^  Esq. 
Secretary^  William  Mo]}'ncaux,  Esq. 


MEMBERS. 


Xarciflsus    Marsh,   Bishop  of 
Leighlin  and  Ferns. 

William  Lord  Viscount  Mountjoy. 

Robert  Huntingdon,  D.D  ,  Pro- 
vost of  Trinity  College. 

John  Worth,  D.D.,  Dean  of  St. 
Patrick's. 

John  Baynard,  A.M.,  Archdea- 
con uf  Connor. 

Sir  Robert  Redding,  Bart. 

Sir  Cyril  Wyche,  Knt.,  P.R.S. 

Richard  Bulkeley,  F.T.C.D.,  af- 
terwards Knt.  and  Bart. 

Patk.  Dun, M.D., afterwards  Knt. 


Henry  Fenerly,  Esq. 

J.  Finglasft,  M.A. 

Samuel  Foley,  F.T.C.D.,  after- 
wards Bisliop  of  Down  and 
Connor. 

Daniel  Houlaghan,  M.D. 

John  Keogh,  M.A. 

Dudley  Loftus,  afterwards  Judge 
of  the  Prerogative  Court. 

CJcorge  Toilet,  Professor  of  Ma- 
thematics. 

I\ittcrson,  Surgeon. 

John  Maden,  M.D.* 
Alien  Mullen,  M.D.    " 


*  The  name  of  Madden  (or  Maden,  as  it  is  written  in  the  Minates  of  tho 
Philosophical  Society)  is  intimately  connected  with  the  rise  of  science,  litera- 
ture, and  medicine  in  this  country.  The  John  Maden,  M.D.,  here  alluded 
iOy  was  son  of  Thomas  of  Maddenton,  and  died  in  1703.  liis  family  were 
connected  with,  and  he  himself  was  the  intimate  friend  of  the  Molyneaux. 
His  son,  the  Rey.  Samuel  Madden,  commonly  called  **  Premium  Madden/' 
was  the  founder  of  the  Royal  Dublin  Society  in  1731.  See  ''  The  Tribes  and 
Customs  of  Hy- Many,"  by  John  O'Donovan,  printed  for  the  Irish  Archa>olo- 

ijical  Society. 
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William  King,Sch,T.C.D.,  after- 
wards Arctibiahop  of  Dublin. 

RidiarJ  Acton,  B.D.,  K.T.C.D. 

St,  George  Ashe.F.T.CD,,  nfier- 
wards  Bishop  of  Cloyne. 

Mark  Baggol,  Esq. 

John  Bulkeley,  Esq. 

Paul  Chaml*rlain,  M.D. 

Robert  Clements,  Ksq. 

Pranciij  CutT,  Esq. 

Chrialnplier  Dominick,  M.D. 


William  Palliser,  F.T.C.D.,  Pro- 
fessor of  Divinity,  and  after- 
wards Archbishop  ofCa-shel. 

Edward  Smith,  F.T.C.D.,  Pro- 
fessor of  Mathematics,  and  af- 
lem'ards  Bishop  of  Down  and 
Connor. 

John  Stanley,  M.A. 

Jacobus  Silvlus,  M.D. 

Walkington,  Esq." 

Sir  Paul  Rioaut, 


Corresponding  Member — Doctor,  aflerwards  Sir  Thomas  Molyneaux, 
Bart. 

"  These  men  formed  the  stellts  majores  of  Irish  literature 
nnd  science  at  this  period  ;  and  nearly  every  one  of  those  of 
whom  we  have  any  subsequent  account  attained  to  considerable 
eminence  either  here  or  in  England. 

"  At  this  time  Sir  William  Petty  designed  to  remo<lel  the 
society,  and  drew  up  a  code  of  laws  for  its  future  regulation 
and  government,  which  were  deemed  worthy  of  being  referred 
to  the  Council  of  the  Uoyal  Society,  to  sec  how  far  they  might 
be  useful  to  that  body.  We  here  find  from  authentic  docu- 
ments that  some  of  the  principal  men  of  learning  and  science 
at  that  time  in  Great  Britain,  and  even  on  the  Continent, 
looked  with  a  favourable  eye  on  our  Philosophical  Society, 
and  addressed  to  it,  through  its  Secretary,  several  letters  and 
papers  upon  scientific  subjects,  some  of  which  are  still  pre- 
served in  the  original  Minute  Book  in  the  British  Museum, 
and  abstracts  of  which  are  to  be  found  in  the  records  of  the 
Royal  Society.  At  the  end  of  the  first  year  we  find  its  pro- 
gress thus  recorded  by   William  Molyneaux.     '  Our  society 

*  I  liavH  not  been  ablu  to  discoridr  the  Christian  name  of  tKU  g»iit1mian, 
ax  Uic  name  wai  conimon  in  tlie  I'niversitf  at  lliat  period.  It  was  probablj 
Samuel  Walkingtoo,  Kho  was  a  Scholar  in  1680.  for  EJward  Walkingtnn. 
who  was  a  Fellow  in  1876.  Archdeacon  ofOssorjr  in  1683.  nnd  aflcrwardi 
Bishop  of  Down  and  Connor,  in  16il5,  was  clculed  into  thv  Philu^onliici 
So-  ielj  on  its  revival  in  lfi!l3. 
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has  been  eomplimented  in  the  philosophical  acts,  as  yon  will 
find  by  the  paper  Mr.  Ashe  will  send  you»  wherein  for  curious 
snbjeists  (invented  by  our  learned  and  ingenious  Provost)  I 
think  we  may  vie  with  any  Oxford  ever  had,  and  truly  most 
of  the  poems  and  speeches  therein  were  excellent.  Thus, 
Tom.,  you  see  that  learning  begins  to  peep  out  amongst  os. 
The  tidings,  that  our  name  is  in  the  journals  of  Amsterdam, 
was  very  pleasing  to  me,  and  really,  without  vanity,  I  think 
our  city  and  nation  may  be  herein  something  beholding  to 
us,  for  1  believe  the  name  Dublin  has  hardly  ever  before  been 
printed  or  heaid  of  amongst  foreigners  on  a  learned  account/ 
The  Minutes  of  the  Oxford  Society  were  likewise  regularly 
transmitted  and  read  at  the  meetings  of  the  Philosophical 
Society  of  DnbHn. 

<*  On  the  11  th  of  May,  16%5,  '  Mr.  Molyneau.i  going  for 
England,  Mr.  Ashe  was  chosen  Secretary ;  and  Mr.  Toilet 
was  then  nominated  Treasurer  in  Mr.  Pleydell's  place.'  These 
gentlemen  were  continued  in  office  at  the  November  meeting 
of  that  year,  and  Lord  Mount  joy  was  elected  President.  In 
June,  1686,  Mr.  Edward  Smith*  was  chosen  Secretary',  and 
the  other  officers  of  the  Society  vere  re-elected  at  the  general 
meeting,  together  with  the  folio-Ting  council: — Sir  R.  Red- 
ding, Sir  Paul  Ricaut,  the  Provr,*r,  Dr.  WiJloughby,  and  Mr. 
W.  Molvneanx.  Thev  then  a'fjo -rried  to  the  5th  of  Norem- 
ber.  The  la§t  notice  of  the  Sx-feV/  at  thi*  period  which  we 
hare  been  able  to  di§coT«T.  i*  in  »!.*  mis  ate- book  of  the  R^rval 
Society,  in  which,  aerordir^j  to  B:rch.  we  read,  that  on  the 
13th  of  Ja'v,  16(*7,  *  tt*  sair.atft*  of  the  Dublin  Sodetv  for 
several  mocths  past  were  rea**:  ;*  tn\  there  u  ro  detail  of  tfa^r 


That  db»  tKaaki  vL  uu  VKue**  'j^.  rviTruai  v,  M.'.  ^^av  i'jr  *ju^  i*vai-^ .•  *.•? 
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proceedings  given.  Whether  the  Society  actually  ceased  to 
exist  at  that  period  is  not  precisely  known,  but  Dr.  Hutton 
and  oilier  authorities  are  of  opinion  that  it  did  not  till  1688.' 
The  minute-book  in  the  British  Museum  has  no  entry  after 
the  6lh  November,  1686.  For  some  time,  both  previously 
and  subsequently  to  the  last  note  in  the  minute-book,  it  would 
appear  from  the  letters  and  other  communications  made  by 
several  of  its  members  directly  to  the  Royal  Society,  that  its 
meetings  were  few  and  irregular :  even  so  early  as  the  1  Otb  of 
August,  IC85,  we  read  thus  in  the  Secretary's  letter  to  the 
Royal  Society  enclosing  the  minutes  : — '  Our  company  of 
late  has  been  very  thin,  and  people's  bends  so  much  dulled 
with  politics,  that  next  meeting,  I  believe,  we  shall  adjourn 
till  the  term.' 

"  The  unsettled  state  of  this  country  in  1687  and  1688 
caused  a  complete  rupture  of  all  society,  public  as  well  as  pri- 
vate, and  several  of  the  principal  members  of  the  Philosophi- 
cal Society  removed  from  Dublin. 

"  The  subjects  entertained  by  this  Society,  during  the  first 
four  years  after  its  establishment,  may  be  considered  under  the 
following  heads :  Mathematics  and  Physics ;  Polite  Litera- 
ture ;  History  and  Antiquities ;  and  Medical  Science,  includ- 
ing Anatomy,  Zoology,  Physiology,  and  Chemistry.  And 
with  some  pains  we  have  arranged,  under  their  respective 
denominations,  the  following  list  of  the  principal  subjects, 
together  with  the  names  of  their  authors,  as  recorded  by  the 
Dublin  Philosophical  Society  during  the  early  years  of  its 
existence : 

'*  MATHBMATICE  AND  FHVSICS. 

"  Mr.  W.  MoLVNEAUX Deapparente  MngTiitudineSoIiB. — En- 

jjbn.ilion  of  the  VolutionSjf  Conepniric  Circles. — On  Telescopic 
Sights. — On  the  viewing  of  Pictures  in  Miniature  with  the  Tele- 
scope,— CalcuUtiona  on  the  Solar  Eclipse. — An  Eisay  on  Crysta- 


■  HutlOD'i  Molbcmatical  Dictionarj,  toI.  u.  p.  Gl. 


171 

Iqgnphy. — ^EzperimeDts  on  Hydrostatics. — On  the  Hydroscope^ 
and  the  yariationt  of  the  Barometer. 

Dr.  T.  MoLTHiAvx.— Account  of  the  Astronomer  Hojgens. 

Dr.  MvLLKB^ — ^Magnetical  Experiments  (several  papers). 

Lord  MouvTJOT.— On  the  Air  Gun. 

Sir  W.  PaTi  i . — ^Hagnetical  Observations. — On  Weather  Regis- 
triesv-— Ship-huilding.-^On  the  Construction  of  Carriages. — On 
Concentric  Circles. 

Mr.  Sr.  G.  Ashs. — ^Review  of  De  Chasles*  Book  on  Motion.— 
On  the  Evidence  of  Mathematical  Demonstration.— On  the  Solar 
Edipse. — On  the  Weather  Begistry,  T. CD. — Experiments  on 
Freezing. 

Mr.  BuLKXLBT. — On  Wind  Granges. — ^A  new  Pump  for  Ships. — 
The  Mechanism  of  Carriages. 

Dr.  Smith* — ^De  Angulo  Contactus. 

Mr.  SrAXLaT.— Discourse  on  the  Motion  of  Water. 

B(r.  ToLLBT. — On  the  Longitude. — On  Gunnery. 

Mr.  Walxihgtoh. — Observations  on  Archimedes. — Observa- 
tions on  Algebra. 

Dr.  Foley. — Objections  against  Algebraic  Calculations.— C(nn- 
putatio  Universalis. 

Mr.  KiBG. — On  the  Difference  in  Size  between  the  horizontal 
and  Meridional  Sun. — On  the  Acceleration  of  Descending  Weights, 
and  the  Force  of  Percussion. — On  Hydraulics. — On  the  Trisection 
of  an  Angle. 

Dr.  Narcissus  Mahsh De  Radiis  Keflectis  et   Befractis. — 

Magnetical  Observations. 

Dr.  WiLLOUGHBY. — On  the  Mirage  seen  at  Rhegium  in  Italy : 
and  on  Winds. — On  the  Lines  of  Latitude  and  Longitude. 

POLITB  LITERATURE,  HISTORY,  AND  ANTIQUITIES. 

Archdeacon  Baykaro. — Concerning  the  Instruction  of  Youth 
for  the  Universities. 

Dr.  LofTUs. — Concerning  Pere  Simon's  HUtoire  Critique. 

Dr.  HuKTiKGDOH. — On  the  Obelisks  and  Pillars  of  Egypt. 

Dr.  Foley. — On  the  contagious  Communication  of  a  strong 
Imagination. 

Mr.  King — On  the  Bogs  and  Loughs  of  Ireland. 
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Dr.  MuLLBK — On  lil^en  ciuerary  Urns,  and  Bones  found  toge- 
tber,  at  Dontrilegue,  County  Cork,  three  feet  deep,  each  covered 
with  a  small  Stone,  and  varying  in  size  from  a  I'ottle  to  a  Pint. 

Dr.  Sm  ith — On  cinerary  Urns,  found  in  the  Caves  at  Warrings- 
lown,  and  at  Lough briekland,  in  the  County  of  Down. 


Dr.ALLEH  MoLLEK  [orMouLiN] — On  the  human  and  i;ompara- 
tive  Anatomy,  and  the  Structure  of  the  Ear  (several  papers). — 
Experiments,  consisting  of  injecting  Fluids  into  the  Thorax  of 
Animals. — Experiments  on  the  Blood, — On  Digestion. — On  tlte 
Mineral  Waters  of  Chapelizod. — On    Poisons. — On   Hunnel  and 

Coagulum On  the   Organs  of  Respiration  and  Cireulation,  by 

removing  a  Portion  of  a  Dog's  Lung,  &c. — Dissection  of  a  Mon- 
strous Kitten  ;  and  a  Chicken  with  two  Bills. — Dissection  of  a  Man 
who  died  of  Consumption. — Observations  on  the  Serum. — On  the 
Peculiarities  of  the  Pulse. — Dissection  of  Hydatids  attached  to  the 
Diaphragm. — De  Alkali  et  Acido.— On  Ligature  of  the  Jugular  Vein 
in  a  Dog. — On  various  Chemical  Phenomena. — On  Ovarian  Disease. 
— On  Ague. — Observations  on  Scurvy  Grass.* 

Mr.  W.  MoLVNEAUX. — On  the  Phenomenon  of  Double  Vision. 
— On  the  petrifying  Qualities  of  Lough  Neagh. — Report  on  the 
Slrones  or  Acari. — The  Dissection  and  microscopic  Investigation  of 
ft  Water  Newt. — On  the  Circulation. — On  the  Pulvis  Fulminans. — 
On  the  Connaught  Worm. 

Dr.  T.  MoLYBEACx.— On  the  Anatomy  of  the  Bat. 

Lord  MoDKTJOY. — On  the  Mode  of  Bleaching  in  Holland. 

Sir  W.  Petty. — Observations  on  Consumption. — On  the  Mode 
of  examining  Mineral  Waters. 

*  Mr.  Dftlrjmple,  in  his  admirablo  '■Anatomy  of  tlie  Uuinaa  E;*."  in 
writing  of  ihc  vssculantr  of  the  lens  and  its  capiulu,  inys,  that  "  Ualbn-,  in 
his  Diacription  of  the  Eye,  quolos  an  StyHtlimaH  oT  tbu  name  of  Allen 
Mouliu,  at  the  firil  observer,  aiid  in  fact  the  discorcrcr  nf  these  long-deni«l 
vessels."  Mullen,  or  Moulin,  was,  howcter,  an  Irishman,  and  the  diseucs 
rDrorral  lo  «ro  pablithed  »long  with  Us  Disaertion  of  the  Elrphant  hnrn*d 
ill  Dublin  in  1081,  Euid  cnUlled  "New  Aoaloinicttl  Diauourats  on  the  Ejes  of 
Auinals." 


I 
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Mr.  St.  GtOMi  Asri.— On  the  FumiIs  and  Fctnfaotion*  of 
LflfKioadenT. — On  a  remarkable  Case  of  ll£cmorrh3g«.* — On  Her- 
nuphrodino. — Account  of  &  Man  ui  Galway  who  suckled  his  Child, 
and  bad  Pendulous  MamniK. 

Mr.  R.  Bdlkelbt. — ExperimeDts  on  venous  and  arterial  Blood. 
— Discourse  on  Mr.  Boyle's  Book  on  tluman  Blood. — On  Divers 
Alkalies  and  Acids. — On  the  Disseclioa  of  a  Bat 

Mr.  PATTtHSON. — Various  Dissections  of  the  Human  SubjecLf 
— On  Stone  in  the  Bladder. — On  Menstrua  for  dissolving  the 
human  Calculus. — On  Cohesion  between  the  Liver  and  Diaphragm. 

Str  B.  Rbbdird. — On  the  Lampreys  of  the  River  Barrow. 

Dr.  Smith. — On  the  Waters  of  Lough  Neagh. 

Dr.  WiLropoHBT, — On  Hcrmaphrodism. 

Dr.  FoLiY, — Explanation  of  the  Theory  of  Vision. — Ezperi- 
tntiiia  Of)  Vegetation. — On  Fossils. 

Dr.  UouLiioiiAN. — On  ihe  Mode  of  Discovering  the  Acidity  of 
Lkiwws. — Description  of  a  Human  Kidney  weighing  forty-two 
OtuKes. — On  the  Tests  for  Acids. — On  the  Dissection  of  a  Moo- 
itrous  Child  with  two  Heads  and  three  Arms. 

Mr.  Kino. — On  the  Mineral  Waters  of  Clontarf  and  Edenderry. 

Dr.  Don. — On  the  Aoalyiis  of  Mineral  Waters. 

Dr.  Narcissus  Marsh — On  Sounds  and  Hearing.— On  the 
History  and  Classification  of  Insects. 

Dr.  SiLVius. — De  Acido  et  Urinoso. 

Mr.  AcTOH. — On  the  Scoter  Duck  found  at  Ireland's  Eye. 

•  We  are  not  quit*  certain  wiih  ri-gard  to  the  aathor  of  this  paper. 
Birch  merely  *aj«,  "  Hr.  Asbe."  The  Minutes  of  the  British  Museum,  how- 
ever, stale  that  this  paper  was  voatribnied  bj  Thomas  Aibe,  Eaij.  W* 
know  not  who  this  gentli'iDui  was — if  a  member  of  the  Philosophical  Sociel; 
he  would  increase  the  nnmbfr  lo  40. 

t  Ilumaii  didseciions  were  vorj  rare  in  Dublin  at  tbst  period.  Mr.  Pat- 
terson'i  coDununicBtions  to  the  PhQosophical  Soeiet;  were  founded  upon  the 
examination  of  [he  body  of  b  mslefaotor  procured  by  Dr.,  afterwards  Sir  P. 
Dud,  to  make  a  skeleton  of.  lir.  W  Molyneaux  say ■  be  ' '  was  L'onstant  at 
the  (Ussection,  and  nothing  curious  was  dona,  but  only  the  chirnrgeons  and 
physicians  that  were  present  spoke  at  random  as  Ihc  parts  presented  thcm- 
MlTtts."  This  is  the  first  nolji/e  of  a  dissection  in  Ireland  that  we  have  seen 
recorded.     See  UniTersity  Hagaiinc.  rol.  jriii.  p.  470. 
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**  During  tlic  reinnining  years  of  the  stvoiitcentli  century, 
the  unsettled  state  of  Ireland  precluded  the  possibility  of  lite- 
rary enterprise  or  scientific  investigation.  From  the  following 
paragraph  in  the  Diary  of  Archbishop  Marsh,  it  would  apposr 
that  an  attempt  was  made  to  revive  the  Society  in  1693;  on 
the  2Cth  of  April  in  which  year  he  writes,  '  This  evening,  at 
six  of  the  clock,  we  met  at  the  Provost's  lodgings  in  Trinity 
College,  Dublin,  in  order  to  the  renewal  of  our  philosophical 
meeting,  where  Sir  Richard  Cox  (one  of  the  Justices  of  the 
King's  Uench),  read  a  geographical  description  of  the  City  and 
County  ofDerry,  and  of  the  County  of  Antrim,  being  part  of 
an  entire  geographical  description  of  the  whole  kinr/dom  of 
Ireland,  that  is  designed  to  be  perfected  by  him ;  wherein  also 
will  be  contained  a  natural  history  of  Ireland,  containing  the 
most  remarkable  things  tbcrein  to  be  found,  that  are  the  pro- 
ducts of  nature.  Upon  his  reading  this  essay  he  was  admitted 
a  fellow  of  this  Society,  together  with  Dr.  John  Vesey,  Lord 
Archbishop  of  Tuam;  Francis  Roberts,  Esq.,  younger  son 
to  the  Earl  of  Radnor,  some  time  Lord  Lieutenant  of  Ireland : 
O  Lord,  grant  that  in  studying  thy  works,  we  may  also  study 
to  promote  thy  glory,  (which  is  the  true  end  of  all  our  studies), 
and  prosper,  oh  Lord,  our  undertaking,  for  thy  name's 
sake.'"  The  manuscript  volume  in  the  British  Museum  re- 
commences at  this  date,  and  informs  ua  that  the  members  of 
the  old  Society  who  met  on  this  evening,  or,  as  they  are  style<l, 
'the  members  before  the  warre,'  were  the  Archbishop  of 
Casbel,  the  Provost,  Dr.  Willoughby,  and  Sir  Cyril  Wyrhe. 
At  the  meeting  of  the  3rd  of  May,  Mr,  CulT  and  the  Uisliop 
of  Cork  rejoined  the  body,  and  papers  were  read  by  Sir  R. 
Cox,  describing  Judiand,  and  by  Sir  Cyril  VVyche,  on  Varro's 
Book,  *  De  Lingua  Latina.' — Dr.  Thomas  Molyneau.x,  Mr. 
Edward   VValkington,  and  Mr.  Bartholomew  Van  Homrigh, 


'  The  Diary  of  Aichliishop  Marsli,  dlrcadf  riled — Oriluh  Magniluc,  for 
Anput,  IMS. 
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were  proposed  at  lh»  mt-ctini;,  and  U(lniitt(3(l  on  that  of  the 
tOth,  when  Sir.  H.  Cox  tinisbeil  his  History  of  JudlaiKl;  read 
some  papers  on  Inland,  and  on  the  bringing  of  the  Society 
into  its  aiicicnl  tnotii'l,  &c.  On  this  evening  the  Hon.  Francis 
Huberts  was  elccteil  President:  Dr.  Charles  Willoughby, 
Secretary,  and  Francis  Cuff,  Esq.,  Treasurer. 

"  Bound  up  with  this  minute  book  are  several  copies  of  a 
letter,  which  1  judge  to  be  of  the  same  date,  and  of  which  the 
following  is  a  copy : 

"  '  Sir, — The  Dublin  Society  is  again  revived,  and  they 
have  onlered  me  to  give  you  notice  of  it,  and  desire  me  to 
renew  their  correspondence  with  you.  Weare  as  yett  but  very 
young,  and  therefor  cannot  hope  to  make  any  suitable  rcturne, 
but  must  have  a  little  time  to  settle,  after  the  disorder  the 
warr  has  put  every  thing  into  here.  Mr.  Roberts  is  chosen 
President,  and  our  Society  increases  by  new  elections,  so  that 
we  may  expect  it  may  be  considerable,  and  then  there  may  be 
something  fit  to  be  communicated  from, 

"  '  Sir,  your  most  humble  Servant, 

"  '  Owen  LtovD.'—F. T.C.I). 

"  A  considerable  hiatus  occurs  after  this  entry;  but  it  ap- 
pears that  in  the  year  ItOT,  an  attempt  was  made  to  rc-esta- 
blisb  the  Society ;  but  its  success  was  not  of  any  long  duration, 
and  this  MS.  contains  a  register  of  the  philosophical  papers 
read  before  the  Society,  from  August  5th,  1707,  to  March 
lltb,  1708.  The  Earl  of  Pembroke,  then  Lord  Lii^utenant 
of  Ireland,  presided  over  the  Society  at  this  revival.  AddiL 
MSS.  4812. 

'*  The  Minutes  do  not  inform  ua  who  the  members  were 
that  attended  this  rc-uniou,  but  the  following  is  a  list  of  the 
papers  read  during  that  period: — 

Tlic  BiKuop  OF  Clouueh. — A  I^tUr  from,  lo  Dr.  Moljn.-niix,  iv>n- 
cerning  an  odd  Hare's  Toolli  ^  aflcrward?!  ni'c^oiinleil  for  by  Dr. 
MolyncRux. 

DEaUAM. — On  ihc  SpoUon  liic  Sun. 


I7<» 

The  Archbishop  of  Dublin. — A  Discourse  on  MeasuriDg  I^nd. — 
A  Letter  on  a  fiery  Eruption  (rom  the  Bowels  of  a  dead  Cow. — 
Thouglils  Tor  Improving  ihe  Harbour  of  Dublin. — Soenography  o( 
an  Engine  to  force  VVnler  oul  of  a  Quarr}',  &c. 
Dr.  TuoMA-s  MoLVNEAUX. — On   Mines  and    Minerals  wiiliiu  llic 
Kingdom  of  Ireland. — Account  of  a  petiilicd  Honey  Comb,  and 
an  Essay  on  Antiquities. 
Mr.  VT.  MoLVNEAUX, — On  Mercurial  Phosphorus. 
Dr.  Robinson. — CoDceming  the  Density  of  die  Atmosphere. 
Mr.  Waring. — Account  of  the  Occurrences  of  a  Storm. — Letter  to 

Dr.  Molyneaux  concerning  the  Cross-Bills, 
Mr.  E-  Crow. — Account  of  Lightning  near  Tuam. 
Mr.{afterward3  Bishop)  Berkeley. — A  Discourse  on  Inlinitics — An 

Inquiry  whether  the  Figure  of  the  Eartli  be  spheroid. 
Mr.  Norman. — A  Letter  on  Barnacles. 

"  These  Minutes  appear  to  have  been  in  the  possession  of 

Sir  H.  Sloane,  and  wereby  him  presented  to  the  British  Museum. 

"  Subsequently  the  Philosophical  Transactions  continued 

to  be  the  medium  of  communication    between   the   medical 

profession  in  Ireland  and  the  public." 

Mr.  George  Yeatca  presented  returns  of  observations, 
made  by  himself,  with  thermometer,  barometer,  and  rain  and 
wine  guages,  from  January  to  December,  1845,  inclusive. — 
(See  Appendix,  No.  VI.) 

DONATIONS. 

An  Astrolabe,  made  in  Florence  in  the  Idtk  Centurif. 
Presented  by  Sir  William  Betham. 

A  Small  Bronze  Ink' BotCle,  found  in  the  Excat'alion  made 
by  the  Great  Southern  and  WeMem  Railway  Company  near 
Kilmainham.     Presented  by  W.  Ogilby,  Esq. 

Three  Bracteatc  Coins,  found  in  the  Hound  Tower  of 
Kildare,  and  figured  in  Mr.  Felrie's  Essay  on  (he  Round 
Towers,  p.  209.     Presented  by  llcv.  Mr.  Brown  of  Kitdare. 

A  Beautiful  Bronze  Dirk,  found  near  Tultamore.  Pre- 
sented by  Anthony  MoUoy,  Esq. 


January  26,  \ti46. 
GEORGE  PETRIE,  Esq,,  Vice-Presiclent,  in  the  Chair. 

Tbe  Rev.  Samuel  Butcher,  F.T.CD.,  read  the  Hrst  part 
of  a  paper  by  the  Rev.  Dr.  Hincka,  on  Hieroglyphics. 

This  paper  commences  with  a  review  of  the  progress  made 
in  Egyptian  learning,  from  the  first  discoveries  of  Drs.  Young 
and  ChumpolHon  to  the  present  day.  It  was  alleged,  that  very 
little  progress  had  been  made  since  the  death  of  ChampoUion, 
the  only  point  established  since  that  event  being  the  principle 
of  peculiar  letters  and  their  complements,  discovered  by  Dr. 
Lepsius.  The  causes  of  the  want  of  progress  since  this  disco- 
very were  affirmed  to  be  two:  1st,  ignorance  of  another  prin- 
dple,  in  some  measure  antagonistic  to  this,  which  was  exten- 
sively applied  in  Egyptian  writing;  and,  2nd,  an  erroneous 
mode  of  investigating  the  phonetic  powers  of  the  letters.  This 
consideration  was  postponed  till  the  second  part  of  the  paper : 
the  third  part  to  contain  the  results,  as  far  as  yet  known,  of  an 
investigation  into  the  powers  of  the  letters,  conducted  in  the 
manner  that  would  be  shewn,  in  the  second  part,  to  be  most 
likely  to  lead  to  the  truth. 

The  present  part  was  devoted  to  the  establishment  of  the 
new  principle  above  referred  to.  The  principle  is  this:  "the 
phonoglyphs  which  compose  the  proper  Egyptian  alphabet 
had  names,  which  consisted  of  Ihemaehes  tvUh  the  addition 
of  certain  expletive  tharactera :  and  these  names  might  be, 
and  often  were,  used  in  place  of  the  single  phonoglyphs.  If, 
then,  a  phonoglyph  belonging  to  the  alphabet  be  followed  by 
the  expletive  character  which  appertains  to  it,  that  expletive 
may  be,  and,  for  the  most  part,  ahouldbe,  altogether  netjlected." 
It  was  added,  that  the  single  characters  were  occasionally, 
though  not  frequently,  used  for  their  names,  and  the  name 
"  Ptulmlus"  occurring  so  frequently  on   monuments  of  the 
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Greek  age,  was  given  as  an  example ;  tlie  two  feathers  in  lliis 
word  representing,  not,  as  has  been  heretofore  supposed,  an  1 
singly,  but  lU,  the  name  of  that  letter  j  while,  on  the  other 
haiiil,  in  the  name  "  Philipus,"  the  name  lU  is  twice  written 
for  the  single  vowel  I. 

In  order  to  establish  this  principle,  it  was  first  shewn  that 
it  was  adopted  in  transcribing  foreign  words,  when  written  In 
Egyptian  characters,  in  the  papyri  published  in  fac-simile  by 
the  Trustees  of  the  British  Museum,  and  mostly  dated  in 
the  reign  of  Rameses  the  Great,  and  his  grandson.  A  num- 
ber of  such  transcripts  were  produced.  Some  of  them  were 
shewn  not  to  represent  the  words  that  corresponded  to 
them,  which  were  preserved  in  Hebrew  characters  in  the 
Old  Testament,  unless  a  quantity  of,  apparently,  superfluous 
characters  were  removed  ;  such  were  Ma-ru-ka-bu-ta  for 
both  singular  and  plural  of  the  name  of  a  chariot,  Mirkeveth; 
1-u-ma  for  Yam,  a  sea ;  and  Pu-ha-ru-ta  for  Phrat,  the  river 
Euphrates.  Others  were  shewn  to  be  written  at  times  with 
those,  apparently,  superfluous  characters,  and  at  other  times 
without  them,  as  Astaruta  and  Astart,  the  name  of  the  Syrian 
goddess;  K-sh,  K.ash  and  Kshi,  varieties  of  the  name  of  a 
country  which  we  know  was  Kush,  the  supplied  vowel  being 
u  and  not  a.  It  was  observed,  as  an  essential  point  in  the 
proof,  that  the  vowel  which  was  introduced  in  this  seemingly 
unnecessary  manner,  was  always  the  same  after  each  letter; 
some  letters,  however,  take  for  their  expletives  ideagraphic 
signs,  which  determine  their  pronunciation,  and  are  thus  equi- 
valent to  vowels.  It  was  remarked  that  the  letter  may,  in 
such  cases,  have  for  its  expletive  either  the  ideagraphic 
character,  or  the  letter  which  it  suggests  or  implies.  This  ts 
an  apparent  but  not  a  real  exception  to  the  law  proposed. 

It  was  shewn,  secondly,  that  this  principle  was  not  con- 
fined to  foreign  words,  though  applied  to  tbem  more  systema- 
tically; but  that  several  pure  Egyptian  words  were  written 
with  superfluous  characters.  In  order  to  meet  the  cavils 
which  it  was  anticipated  would  be  raised  against  this  position, 


pit  WHS  neoeMary  to  bring  forward  words,  in  which  the  alleged 
I  expletive  could  not  be  pretended  to  be  properly  a  part  of  the 
I  word,  there  being  no  room  for  it  either  in  the  place  where  it 
I  iras  found,  nor  in  any  other  part  of  the  word,  to  which,  accord- 
W  ing  to  the  pretended  law  of  transposition  of  vowels,  it  might  be 
I  removed.  Such  were  the  instances  of  Ilii-u-i-ha,  for  Ruha, 
I  "evening,"  the  Coptic  Ruhe;  and  Aahu,  for  Aah,  "  the 
I  moon,"  which  the  Greeks  have  transcribed  by  the  single  vowel 
I  A.  Instances  were  also  adduced,  in  which  an  ideagraphic 
I  riiaractcr,  or  a  consonant,  appeared  as  an  expletive  in  a  pure 
I  Egyptian  word;  and  also,  an  instance  of  two  bomophonoua 
Kletters,  which  took  ditTcrent  expletives,  being  interchanged, 
■namely  Tu  and  Ta,  as  formatives  of  the  past  participle. 
Moth  of  which,  it  was  affirmed,  should  be  read  without  the  final 
■rowel. 

I       The  principle  having  been  thus  established  in  the  ngc  of 
mpue  papyri,  it  was  shewn,  in  the  third  place,  that  it  was  not 
Msonfined  to  that  age,  but  was  recognised  in  the  time  of  the 
Ftwelflh  dynasty,  and   even   previously  thereto.      This  was 
shewn  by  a  collation  of  texts,  which  were  repeated  in  dif- 
ferent steles,  or  in  different  parts  of  the  same  slab.     It  was 
shewn,  in  a  variety  of  instances,  that  the  same  word  was 
1  sometimes  with,  and  sometimes  without,  a  vowel ; 
hicb  vowel  was,  according  to  the  practice  of  the  age  of  the 
Kipyri,  the  known  expletive  of  the  preceding  consonant.     It 
K  vas  argued  that,  if  a  vowel  so  circumstanced  should  be  re- 
■jected  as  an  expletive  in  the  age  of  the  papyri,  it  should  be 
1.BO  also  in  the  early  ages  to  which  the  monuments  now  under 
1  consideration  belonged. 

In  order  to  e.xplain  the  origin  of  this  practice,  it  was 
F  affirmed  that  all  the  Egyptian  phonoglyphs  originally  repre- 
sented syllables ;  and  that,  when  a  limited  number  of  them 
was  selected  to  represent  the  initial  sounds  in  the  respective 
syllables,  they  stilt  retained  their  old  names,  as  the  sounds 
now  appropriated  to  them  could  not  be  uttered  alone.     The 


five  ctitTerent  tnoiles  used  for  L-ompleling  tlic  syllabic  ciiarnc- 
terH,  by  the  iiddition  of  letters,  were  briefly  explained;  und  it 
was  then  stated,  that  the  old  nyllabic  powers  or  names  of  the 
letters  of  the  alphabet,  were  completed  by  the  addition  ot 
another  alphabetic  character,  represejiting  the  final  sound  in 
the  syllable.  This  additional  character  is  the  expletive  of 
the  letter,  and  for  it,  as  has  been  already  noticed,  an  idea- 
grnph,  determining  the  pronunciation  of  the  syllable,  and  ihu« 
equivalent  to  the  first  letter,  may  be  obtained. 

The  reason  why  the  practice  of  using  e.xpleuves  was  re- 
tained, especially  in  foreign  words,  was  the  readiness  with 
which  some  letters  were  confounded  in  the  Hieratic  texts. 
These  letters  bad  always  dilfcrent  e.tpletives,  and  a  distinc- 
tion was  thus  established  between  them,  which  would  not 
exist  if  the  expletives  were  omitted.  The  hieroglyphic  texts 
in  which  expletives  are  chiefly  found,  were  stated  to  be  those 
which  were  copied  from  Hieratic,  or,  as  they  are  called  here, 
hieroglyphic  originals- 


Mr.  Huband  Smith  read  a  paper  descriptive  of  an  ancient 
Wayside  Cross,  situate  in  the  townland  of  Nevinstown,  on  the 
northern  bank  of  the  river  Blackwater,  about  two  mites  from 
the  town  of  Nuvan,  in  the  county  of  Meath.  One  side  bears 
an  inscription ;  the  opposite  has  a  shield,  with  armorial  bear- 
ings, party  per  pale,  nearly  effaced.  Beneath  the  dexlernde 
are  the  initial  letters  M.C.,  and,  under  the  sinister,  M.  D. 
The  height  of  the  shaft  is  at  present  three  feet  six  inches 
above  the  slab,  in  which  a  socket  is  cut  to  receive  the  tenon 
upon  the  lower  end  of  the  shaft.  This  slab  stands  on  a  low 
grassy  hillock,  the  remains,  doubtless,  of  an  ascent  of  three  or 
four  stone  steps,  which,  when  complete,  the  cross  surmounted. 
Mr.  Smith  exhibited  to  the  Academy  a  *'  rubbing,"  taken 
from  the  shaft,  which  shewed  the  present  state  of  the  inscrip- 
tion on  the  front,  the  shield  on  the  back,  and  an  ornamental 
pattern  on  each  of  the  sides.     He  also  produced  a  restoration 
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of  the  entire,  which  shewed  that  the  upper  part  of  the  shaft 
had  been  broken  off,  and  with  it  the  first  line  of  the  inscrip- 
tion* Of  what  remains  the  first  line  is  illegible,  but  the  rest  is 
tolerably  distinct.  It  is  in  the  black-letter  character  of  the  six- 
teenth century,  the  letters  being  beautifully  formed;  and  (fill- 
ing up  the  contractions)  it  runs  thus : 

** Srmf^ri,  et  itnarsaretae  Bexter  tucorts  ejus  at 

(cTdmsi  fontm  qui  ^nc  cntcnn  fccerunt  anno  Bomtnt  1588 
fiiontm  anfmabus  proptctetut  Beus,  ^men/^ 

This  inscription  leaves  little  doubt  that  this  memorial  was 
one  of  the  Wayside  Crosses  so  generally  erected  by  the  piety 
of  individuals  about  the  sixteenth  and  the  preceding  centuries, 
but  which  the  ill-directed  zeal  of  a  subsequent  period  so 
unsparingly  mutilated,  and  often  wholly  destroyed.  Upon 
inquiry  it  proved  that  a  road,  leading  from  Navan  to  Rath- 
aldron  Castle,  long  the  residence  of  one  of  the  principal 
branches  of  the  ancient  family  of  the  Cusacks,  once  passed 
close  in  front  of  this  cross. 

The  name  of  the  husband  of  ^*  Margaret  Dexter*'  Mr. 
Smith  soon  after  learned  from  a  manuscript  in  the  possession 
of  Mr.  Henry  T.  Cusack.  This  MS.  is  written  in  French,  and 
entitled  *'  An  Historical  Memoir  and  Genealogy  of  the  ancient 
and  illustrious  House  of  Cusack,  of  the  Kingdom  of  Ireland." 
It  appears  to  have  been  compiled  by  the  Chevalier  O* Gorman 
in  the  year  1767.  It  states  that  ^^  Michael  de  Cusack,  lord 
of  Portrane  and  Rathaldron,  married  Margaret  Dexter,  who 
brought  him,  as  a  marriage  portion,  the  castle,  town,  and 
lands  of  Rathaldron.  He  was  ^  Greffier'  [a  term  which  Boyer 
translates  *  Registrar,'  or  Keeper  of  the  Rolls]  of  Westmeatli 
and  of  Louth  in  1553,  one  of  the  Barons  of  the  Exchequer  in 
1580,  and  died  in  1589."  From  this  it  may  be  safely  con- 
cluded that  the  initials  ^*  M.  C,"  upon  the  cross,  are  those  of 
'^  Michael  Cusack,"  and  that  his  was  the  name  sculptured  on 
the  upper  part  of  the  cross,  now  lost. 
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In  conclusion,  Mr.  Smitli  submiltivl  ihat  tt  would  be 
ilfsirable  to  have  careful  drawings,  anii,  wliore  practicable, 
rubbings  also,  made  of  all  such  existing  monuments,  in  order 
that  these  most  interesting  memorials,  which  contain  valuable 
confirmations  of  written  documents,  as  well  as  curious  illus- 
trations of  the  manners  and  customs  of  bygone  times,  may  be 
preserved  from  oblivion;  and  stated  that  he  would  be  much 
grati6ed  by  receiving  any  communications  on  the  subject, 
though  they  went  no  further  than  to  state  the  existence  of 
such  crosses.  In  order  to  complete  the  maleriala  for  a  general 
history  of  these  Christian  memorials,  so  deeply  interesting, 
even  in  an  historical  point  of  view  alone, 


Rev.  Charles  Graves,  F.T.C.  D.,  read  a  Memoir,  by  Mr. 
George  Boole,  of  Lincoln,  on  Discontinuous  Functions. 

The  author  deduces  in  succession  three  theorems  for  tbe 
expression  of  the   discontinuous  function,  /{x).      The  first 
theorem,  which  is  free  from  signs  of  integration,  implies  that 
between  the  limits  x  =  a,  and  x=a  +  Aa, 
_i(7  +  Aa  — a: 


A')- 


■jA'),     (1) 


provided  that  we  suppose  k  a  positive  quantity,  and  t<ike  the 
limit  to  which  the  second  member  approaches,  as  A  approxi- 
mates to  0.  When  x  =  a,  or  a  +  An,  the  first  member  of  the 
above  equation  must  be  divided  by  2;  and  when  x  transcends 
those  limits,  tlie  first  member  is  to  be  replaced  by  0.  From 
this  formura,  tlie  author  deduces  his  second  theorem,  involving 
one  sign  of  integration,  viz, : 


^'^=IZ 


in  the  second  member  of  which  tbe  limits  -m  and  oo  may  be 
replaced  by  any  other  reallimitSfP  and  q,  when  all  the  values 
otx,  for  which y(i)  does  not  vanish,  lie  between  the  limits 
p  and  y     This  theorem  is  subject  to  the  same  conditions, 
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with  referenee  to  the  inteqyretation  of  the  second  member,  and 
to  the  changes  of  Yalne  which  it  undergoes  in  passing  the 
limits,  as  the  preceding  one. 

By  an  integral  transformation,  Mr.  Boole  then  deduces 
the  third,  or  Fonrier^s  theorem,  inrolving  two  signs  of  into* 
gration,  tii.  : 

y|[x)  =  -\       1     dadvi       cos(ar— arr)y(a).       (3) 


He  remarks,  that  when  this  theorem  is  written  in  the 
form, 

/{x)  =:  -  \       \     dadvcm  (or  —  xv)J{a)9 

/»« 
we  must  attach  to  the  symbol  %     a  meaning  different  from  its 

ordinary  one,  and  understand  by  V     dt^{v\  the  limit  of 

\     dvt      ^(r),  for  decreasing  positive  value  oik,    Mr.  Boole 

proposes  to  designate  an  integral  of  this  kind  as  taken  in  a 
limiting  sense,  and  he  observes  that  some  anomalous  results 
have  been  obtained  by  writers  who  have  neglected  the  distinc- 
tion here  implied.     Thus,  from  the  equations 


r 


dx  cos  X  n  0,  V      ^j  sin  r  =  1 , 


0  •,'<> 

Sao 
has  been  used  in  its  limiting  sense,  have 

been  deduced,  by  taking  that  symbol  in  its  ordinary  sense, 
and  integrating  without  reference  to  the  factor  understood, 

C     ,  the  incompatible  conclusions, 

cos  X  iz  0,  sin  X  =  0. 

Mr.  Boole  remarks  that,  by  a  converse  error,  other  writers 
have  been  led  to  infer  the  incorrect nesfi  of  Fourier's  theorem. 

VOL.  HI,  ii 


From  Fouriur's    theorem    tlie   author  finally  de<1iice9  a 

fix) 
theorem  for  the  discontinuous  expression  of  — j-,  viz. : 

in  whicli  the  symbols  \     are  both   used  in  a  limiting  sense. 

This  theorem,  it  is  observed,  is  susceptible  of  important  appli- 
cations, in  the  theory  of  definite  multiple  integrals. 

As  respects  the  expression  of  discontinuity,  the  formulK 
(I),  (2),  (3),  are  shewn  to  be  equivalent.  The  advantage 
which  the  second  possesses  over  the  first  is,  that  x  entent  into 
the  second  member  in  a  rational  fonn ;  and  the  advantage  of 
the  third,  or  Fourier's  theorem,  over  them  both,  is,  that  x 
enters  into  the  second  member  exponentially,  which  aifords 
facilities  for  both  the  direct  and  the  inverse  processes  of  the 
differential  calculus. 

In  the  fourth  theorem  the  author  remarks  that  both  t  and- 
t  enter  exponentially. 

Sir  William  R.  Hamilton  made  some  observations  on  Mr. 
Doolc's  communication. 

Professor  Harrison  made  some  remarks  on  the  peculiarities 
of  the  anatomy  of  the  Emu.  [This  paper,  not  having  been 
received  in  proper  time  for  insertion  here,  will  be  printed  in 
the  Appendix,  No.  VII.] 

Professor  Allman  announced  the  addition  of  DeotU  Mari- 
tima  to  the  Irish  Fauna.  This  plant  he  had  observed  during 
the  latter  part  of  the  summer  of  1845,  in  the  sand-hills  in  the 
neighbourhood  of  Dungarvan,  county  of  Wexford. 
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February  9th. 

SIR    Wm.    K.   HAMILTON,    LL.D.,   President,  in    the 
Chair. 

Richard  Cane,  Robert  Franks,  Charles  W.  Levinge, 
James  Corry  Sherrard,  Pierce  Morton,  and  Stephen  O' Meagher, 
EsqrB.,   were  elected   Members  of  the  Academy. 

Mr.  Robert  Mallet  read  part  of  his  paper  on  ihe  Me- 
chanics of  Earthquakes. 

The  author  first  notices  the  various  instances  recorded  of 
an  apparently  vorticose  motion  having  occurred  in  earth- 
quakes, as  evidenced  by  the  twisting  displacement  of  objects, 
such  as  the  superimposed  stones  of  obelisks,  &c.,  and  then 
proceeds  to  demonstrate  that  the  conclusion  adopted  by  Mr. 
Lyell  and  other  authors,  that  such  a  vorticose  motion  actually 
takes  place,  does  not  follow  from  the  premises,  and  is  incon- 
ceivable and  impossible  in  many  respects. 

Me  proves  that  the  twisting  displacement  is  due  to  a  mere 
iilternate,  straighl-Hne  motion,  given  by  the  eartbquake- 
sliock  to  the  base  upon  which  the  displaced  body  rests.  The 
insistent  body  is  moved  by  the  adhesion  of  its  base,  and  its 
inertia,  acting  through  its  centre  of  gravity,  will  cause  tbe 
body  to  twist  whenever  ihc  point  in  the  base,  at  which  all 
the  adhesion  may  be  supposed  to  act,  and  which  the  author 
calls  "the  centre  of  adherence,"  lies  cither  to  one  side  or 
the  other  of  a  vertical  plane,  passing  through  the  centre  of 
gravity  of  the  body  twisted,  and  being  on  the  line  of  motion 
of  the  base. 

Tbe  alternate,  straight-line  motion  having  such  great  ve- 
locity, yet  within  narrow  limits,  as  thus  to  move  heavy  bodies 
by  their  inertia,  and  which  constitutes  the  earthquake-shock, 
the  author  defines  as  ibe  passage  of  a  wave  of  clastic  com- 
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prosftion  though  the  solid  crust  of  thi;  earth,  produced  at  any 
distant  ptaiMs,  by  aiiy  original  sufGciL-iit  iropuhie,  such  as  the 
ftutlden  bending,  by  clevaiion  m  dcprcsaion,  or  the  rupture  of 
■  portion  of  the  earth's  crust. 

From  this  single  principle,  viz.,  thut  the  true  eartbcjuako- 
shock  cousists  simply  io  the  transit  through  the  solid  cru«t  of 
the  earth  of  a  wave  of  elastic  compression,  which  the  author 
believes  to  be  now,  by  him,  for  the  first  time,  enunciated, 
be  proceeds  to  develope  and  account  for,  in  detail,  alt  the 
more  important  recorded  phenomena  of  earthquakes,  as  well 
as  many  of  the  more  perplexing  secondary  phenomena. 

The  original  impulse,  or  origin  of  an  earthquukc,  may  be 
either  under  the  sea,  or  on  land,  at  a  ili^jtance  from  (be  sea. 
In  the  former  case,  at  the  moment  of  originating  the  impulse, 
whether  by  bending  or  fracture,  several  distinct  sets  of  waves 
•et  oat  from  the  same  points,  and  at  the  same  moment  of 
lime,  but  they  move  with  very  different  velocities. 

The  wave  of  elastic  compression,  or  great  earth-wave  of 
the  author,  makes  its  transit  through  the  solid  crust,  outwards, 
in  all  directions,  from  the  point  or  points  of  impulse,  and 
moving  at  a  speed  proportionate  to  the  specific  elasticity  and 
density  of  the  formations  through  which  it  passes.  This, 
ihe  author  shews,  may  be  as  much  as  1 1,000  feet  per  second. 
'This  wave  constitutes  a  real  undulation  of  the  surface  through 
whidi  11  is  passing,  and  may  be  also  (if  ibere  is  fracture  at 
the  origin)  heard  as  a  sound-wave  in  the  solid,  moving  at 
the  taMe  rate.  A  sound-wave  also  travels  through  the  water 
of  tbe  Mui,  and,  moving  more  slowly  than  in  the  solid,  is  heard 
npoQ  land  after  the  shock  has  passed.  Lastly,  a  rolling  wave 
of  translation,  or  great  sea-wave  of  the  author,  is  formed  by 
the  movement  of  the  bottom,  directly  above  the  originating 
disturbance.  This  sea-wave,  though  setting  out  at  the  same 
Bomient  «s  ibe  shock  or  earth-wave,  is  rapidly  outstripped  by 
tbe  UUer — because  iu  motion  is  dependent  upon  its  own  form 
Bin)   B^utlude,  and  upon  the   depth   of  the  sea    upon   and 


through  which  it  moves.  The  great  sea-wave,  therefore, 
comes  to  land  long  after  the  shock  has  passed,  and  may  be 
followed  by  several  in  succession,  into  which  the  original 
great  sea-wave  has  broken,  where  the  form  of  the  soundings 
in -shore  are  suitable. 

The  apparent  recession  of  the  sea  just  at  the  moment  of 
the  earthquake-Bhoch  reaching  the  land,  the  author  shows,  is 
to  be  accounted  for  by  a  small  undulation  of  the  sea,  carried, 
as  it  were,  upon  the  back  of  the  earth-wave,  and  moved  along 
at  its  speed,  and  which  he  has  called  the  "  forced  sea-wave." 
Such  are  the  usual  train  of  circumstances  when  the  centre  of 
disturbance  is  under  the  sea,  accompanied,  in  addition,  by  a 
sound-wave  through  the  air,  when  rupture  of  the  crust  has 
occurred. 

When  the  centre  of  disturbance  is  far  inland,  the  "  great 
earth-wave"  and  sound-wave  through  the  solid,  with  the 
sound-wave  through  the  air,  and  the  "  forced-wave"  upon  the 
shore,  are  the  only  ones  that  can  occur. 

Dr.  Apjohn  observed,  that  Mr.  Mallet  appeared  to  him  not 
only  to  state  very  correctly  how  the  onward  motion  of  tlie 
earth's  crust,  produced  by  an  earthquake,  might  cause  the 
upper  stones  of  a  pillar  of  masonry  to  be  deranged  from  their 
position  in  the  line  of  such  motion,  but  also  to  have  sug- 
gested, for  the  first  time,  the  true  cause  of  their  partial  rota- 
tion, or  displacement  in  azimuth.  In  endeavouring,  however, 
to  remove  the  obvious  objectJon  to  this  explanation,  viz.,  that 
the  returning  movement  should  restore  such  disturbed  masaes 
to  their  original  position,  he(Dr,  Apjohn)  could  not  hut  think 
that  Mr.  Mallet  had  introduced  speculations  as  to  the  mecha- 
nism  of  terrestrial  wave-motion,  which,  though  very  ingenioUB, 
appeared  somewhat  far-fetched  and  obscure,  and,  unless  he 
{Dr.  Apjohn)was  much  mistaken, certainly  not  necessary  to  the 
solution  of  the  difficulty  in  question.  In  fact,  it  is  impossible 
that  the  displacement  produced  by  the  forward  motion  could 
be  undone  hy  the  returning  stroke,  unless  uj>on  a  hyjiotlicsis 
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itely  improbable,  vis.,  that,  afwr  the  displacement. 
Mallet  calls  the  cen Ire  of  adbesioH  shall  have,  in  re la> 
centre  of  gravity,  such  a  position,  that  the  moment 
o(  the  weight  of  the  displaced  masses,  referred  to  the  oeiitro 
of  adhesion,  shall  have  its  original  value,  and  tend,  at  the  aame 
time,  to  produce  a  motion  of  rotation  opposite  to  that  whicb 
bas  already  occurred.  Now,  in  order  to  this,  the  centre  of 
adbe9i<Hi  miist  continue  at  the  same  side  of  ilie  line  of  direc- 
lianof  the  earthquake-movement  pasdng  through  thecentrcof 
g;tarity  of  the  displaced  materiaU,  and  we  must  also  hare 
rfxsio  0'.=  (/'x  sin  ff.  d  and  tt  being  the  distance  between 
centre  of  gravity  and  centre  of  adhesion  before  and  after  the 
fint  displacenient,  and  9  and  6'  the  angles  made  by  the  direo- 
liDn  of  earthquake-mo remeot  with  the  lines  connecting  centra 
«( gravity  with  centre  of  adhesion.  It  is  scarcely  iKceaaary 
to  ay,  that  tbe  fulfilment  of  such  coaditiom  in  any  particoJar 
9we  iDtM  be  in  the  highest  degree  improbable. 
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Tbe  Secretarj-  of  tbe  Academy  read  tbe  secood  part  of  tbe 
BeT.  Dr.  Hincks'  paper  on  Phonetic  Hieroglyphics : 

Tbe  object  of  the  second  part  is  to  shew  what  data  are 
Bost  to  be  relied  on  for  determining  the  exact  power*  of  the 
Kgy|itian  letters ;  tbe  ezistcDce  of  an  approximate  alphabet  it 
atOBcd,  uul  tbe  knowledge  of  &cta  groDaded  on  tbe  genenl 
canectiHMB  of  this  is  to  be  applied  to  detenune  tbe  exact  at, 
pbsbet.  It  brcnaiked,  in  tbe  &r9t  place,  that,  as  tbe  powers  o 
the  letten  probably  varied  at  diflerent  tiiDes  and  in  different   ' 
port*  of  Egypt,  it  is  necesaary  to  assume  a  particular  placo 
■ad  time,  tbe  alphabet  of  which  is  to  be  inrestigatcd.     Thai 
place  cfaotten  is  Tbebes,  aod  tbe  time  tbe  ioierral  between  tli»  J 
deaths  oi  tbe  &rst  and  lUrd  king*  of  tbe  nante  of  Ram 
jinrifig  whidi  ibe  {mocipal  sculptures  at  Tbebca  were  ex^- J 
cued,  and  tbe  papjrri  in  tbe  British  Museum,  of  whicb  be>  -j 
■wka  fcof  K  bccB  pobtiabcd,  wcte  wiittes.     T\m  data  w' '  ' 
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arc  considered  ihe  moat  valuable  are  transcriptions  of  foreign 
words  occurring  in  tlie  papyri  and  on  the  monuments  of  (Ms 
period ;  while  the  words  themselves,  or  transcriptions  of  them 
into  Hebrew  letters,  are  preserved  in  the  Hebrew  Scriptures, 
and  in  many  cases  transcriptions  into  Greek  letters  are 
met   with.     As   the  alphabet,  wliich,  we  previoualy  fottnd^j 
was  formed  from  transcriptions  of  Greek  and  Roman  proj 
names  into  Egyptian  characters  made  in  the  later  ages,  so  iH. 
is  by  similar  transcription,  made  in  the  time  and  at  the  ptade 
chosen  for  a  standard,  that  this  alphabet  must  be  corrected 
completed.     Transcriptions  of  Egyptian  words  into  Hebtmi 
letters  are  a  useful  auxiliary  to  the  other  kind  of  traniorii^^^ 
tions,  especially  when  they  contain  the  peculiar  Hebrew  tat   " 
ters  which  represent  sounds  unknown  to  the  Greeks.   Agaiill^*| 
these,  however,  the  objection  lies,  that  they  probably  repit^j 
sent  the  pronunciation  of  Lower  iigypt,  which  may  have  A  ^ 
fered  from  that  of  Thebes.     The  transcription  of  Egypli  ^ 
woids  into  Greek  cliuraclers  in  Thebiin  papyri  of  the  Pt(d 
maie  period,  and  in  the  names  of  kings,  are  also  to  be  tak    '^ 
into  consideration,    chiefly,   however,   to  supply  the  pni|^«f 
sounds  of  those  letters,  the  Hebrew  represent.) tive  ofwtt^tl 
were  ambiguous;    the  Maronetic  points,  by  which  a  cert 
value  was  uffiscd  to  these    letters,  being  shewn  lo  be  of 
authority.     In  the  case  of  S  and  SH,  where  the  two  MM 
are  expressed  by  the  same  letters  in  Greek  as  well  ^ 
Hebrew,  we  are  com{)elle<t  to  seek  a  distinction  in  the  C9 
equivalents  of  the  ancient  Kgyptian  words.     It  is  muinUu  ' 
however,  that,  owing  lo  the  CojUic  representing  the  ligy|'  • 
language  in  its  latest  form,  when  many  words  had  been  " 
rupted,  it  should  not  be  admitted  as  evidence  in  oppoeitii^ 
clear  indicutiuns  of  the  powers  of  the  letters  found  in  air ' . 
transcrtplions.      luterehangesof  letters,  if  habiliiully  tt»f^        ^ 
texts  of  the  standard  |)criod,  are  admitted  to  he  good  evi 
of  the  ideutily  in  power  of  the  letters  interchanged.     Bv 
■■dbbcivcd  f'  iT))-^'  nf  letters  thus  exchange 
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It  was  Rbsolved, — That  the  Academy  <lo  concur  in  tiie 
[trecediog  opinion  expressed  by  the  Council. 

Mr.  Robert  Mullet  compU-ted  the  reading  of  his  paper  on 
iLe  "  Mechanics  of  Earthquakes," 

The  author  pointed  out  the  correspondence  of  his  theory 
with  the  actual  velocity  of  earthquake-shocks,  so  far  as  these 
have  been  observed,  and  by  numerous  quotations  shewed  how 
completely  his  theory  accounts  for  the  complex  phenomena 
often  detailed,  and  many  of  which  have  been  heretofore  inex- 
plicable. 

He  shewed  that  an  exact  knowledge  of  the  velocity  of 
earthquake- waves  passing  under  the  bed  of  the  ocean,  would 
enable  ub  to  ascertain,  with  considerable  certainty,  what  the 
geological  formations  are,  which,  constituting  this  bed,  form 
more  than  two-thirds  the  whole  surface  of  our  globe,  which 
hitherto  has  been  a  geological  blank.  He  also  indicated  the 
means  of  experimentally  determining  the  velocity  of  waves  of 
elastic  compression  in  the  crust  of  the  earth,  and  proposed  the 
establishment  of  geological  observatorie>,  both  separate  and  in 
connexion  with  the  magnetic  observatories  acutteretl  over  the 
face  of  the  globe,  for  the  purpose  of  registering  and  recording 
with  suitable  instruments,  all  the  motions  of  the  water  of 
earthquake- waves  which  occur;  and  he  has  shewn  reason  to 
believe  that  these  (though  so  small  as  to  be  inappreciable 
without  the  aid  of  proper  inslruments)  are  much  more  fre- 
quent than  has  been  hitherto  supposed ;  in  fact,  Arago  h:t8 
actually  observed  an  earthquake-shock  at  his  magnetic  obser- 
vatory at  Paris,  which  was  imperceptible  there  without  the  aid 
of  instruments,  and  the  origin  of  which  lay  in  the  south  of 

Dr.  Lloyd  took  this  occasion  to  mention  that  he  hud  fre- 
quently observed  certain  abnormal  movements  of  the  magnets 
in  the  Dublin  Observatory,  which,  like  that  noticed  by  M. 
Arago,   and  referred  to  by  Mr,  Mallet,   he  was  inclined  to 


ascrilie  to  eartb-treroors,  propagated  from  remote  centres  of 
disiurlHUice.  These  movemeDis  were  vertical  oscilUtions  of 
[bt>  magnets,  which  came  on  suddenly,  and  by  which  alt  the 
instnunents  were,  in  general,  simultaneously  affected.  That 
they  were  not  due  to  any  sudden  change  in  the  direction  or 
intensity  of  the  magnetic  force,  is  evident  from  the  tact  that  they 
were  in  general  unacconipanied  by  any  changes  in  the  mean 
position  of  the  magnetonieters,  such  as  would  result  from  a 
sudden  magnetic  disturbance.  It  appeared  equally  evident 
that  they  were  not  the  result  of  any  ordinary  extraneous  dis- 
turbing causes,  such  as  currents  of  air;  for,  besides  that  ibc 
instruments  are  well  protected  from  such  influences,  they  fr^ 
quently  occurred  at  times  of  perfect  calm,  and  when  there  was 
no  movement  within  the  Observatory.  Under  these  circum- 
stances it  was  difficult  to  avoid  the  conclusion  that  they  were 
the  effects  of  mechanical  movements  of  the  earth's  crust  itself, 
which  were  too  slight  to  affect  the  senses  directly.  Under 
this  supposition,  l>r.  Lloyd  stated  that  he  had  given  instruc- 
tions to  his  assistants  to  keep  a  record  of  these  movements; 
and  that  he  was  now  in  possession  of  a  registry  of  them  for  the 
last  two  years,  the  times  of  which  he  hoped  soon  to  compare 
with  those  of  recorded  earthquake-shocks,  and  thus  to  estab- 
lish or  disprove  the  conjecture  respecting  their  origin  which 
be  entertained. 

I        The  Churman  read  some  citracts  from  a  letter  he  had 
■received  from  Dr.  Lappenburg,  and  presented  to  the  Aca- 
demy, on  the  part  of  Dr.  Lappenburg,  of  Hamburg,  the  volume 
of  the  Encyclopaedia  in  which  his  Kssay  on  Ireliiiid  is  printed. 

DONATIONS. 

Oh  some  Raman  P'eatigia,  recently  found  at  Kirkley 
ISliOre,  in  fVctlmorcland,  By  Captain  W.  H.  Smith,  K,  N., 
I.&C.      Presented  by  the  Author. 

t'ealiyeM  of  the  Natural  History  of  Creation.  5ih  Edition. 

ftPrcacntcd  by  Anonymous. 

Tu-enty-four  Maps    if  iht   Geological  Survey  of  Great 


Britain.  From  No.  19  to  33,  and  from  35  to  43,  inclusive. 
Presenled  by  the  Earl  of  Lincoln,  Chief  Commissioner  of 
Woods,  Works,  and  Land  Revenues. 

Natural  History  a/ New  York.  In  10  vols.  4to,  wilh  a 
^eologieal  Map  accompanying  each  set.  Presented  by  the 
Legislature  of  New  York. 

Transactions  of  the  American  Philosophical  Society,  held 
at  Philadelphia  for  promoting  useful  KnowUiiye.  Vol.  IX. 
New  Series.    Part  2.     Presented  by  the  Society. 

Trausaclions  of  the  historical  and  literary  Committee  of 
the  American  Philosophical  Society.  Vol.  II L  Parti.  Pre- 
senlcd  by  the  Society. 

Proceeiiiwjs  of  the  American  Philosophical  Society  for 
JaHuaryaud  April,  Maj/ and  Aiiyust.   Presented  by  the  Society. 

//  Cast  in  Plaster  of  the  ancient  Harp,  called  Brien 
Boru's  Harp,  in  the  Museum  of  Trinity  Collcije,  Dublin. 
Presented  by  the  Provost  and  Senior  Fellows. 

Two  heads  of  Fossil  Elha,  found  at  Vastlehnock.  Pre- 
sented by  Algernon  Preston,  Esq. 
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March  16.     (Stated  Meeting.) 

Sir  WILLIAM   R.  HAMILTON,  LL.D.,  President,  in 

the  Chair. 

The  following  Heport  from  the  Council  was  read  and  re- 
ceived, and  ordered  to  be  entered  in  the  Minutes : 

During  tlie  |)asl  year  the  twentieth  vulumc  of  tlie  Tmn^cliuns  u( 
tl>c  Academy,  cuntainiiig  Mr.  Petrie's  long  espcclod  paper  on  the 
Ituund  1"owers  oi  I  reltimt,  was  publislicd,  nnd  delivered  to  aucli  aianilicni 
ns  H'crc  entitled  to  it. 

The  p'cat  beauty  of  ting  vulume,  the  laliorlons  and  extensive  re- 
search which  it  displays,  and  the  approbaiiuii  with  which  it  has  been 
received  by  the  public,  will,  it  is  I]D|>ed,  prove  ample  contpcnsation  (o  the 
Academy  for  the  delay  ihat  unavoidably  look  plocc  in  \\a  (lublioatiou. 

Although  it  I'unlains  only  a  purtJun  of  Mr.  Pcliie's  es.-iay,  tlir 
Council  hitvc  rccoinmeiidei],  and  the  rccommcndatiun  li&«  been  adopted 


.   l^  iIk  AondtiDV,  that  in  conxideralion  at  lis  bulk  and  valur,  and  (be 


and  beautirui  trood-cutu  nhiith  oiiorn  it 


UlF 


;  be  re- 


vived ■«  acquitting  Mr.  Pptrie  of  his  engagement;  hut  ihej  have  de- 
clined enlf  rin;;  into  any  further  agreement  with  him,  ag  to  the  publiuation 
of  the  remainder  of  the  ciway. 

In  this  retolulion  the  Council  liave  also  bad  the  coocurrencc  of  the 
Academy ;  aad  they  may  add,  that  the  twentieth  volume  of  the  Trsns- 
arlions  has  been  received  anth  such  favour  bj  the  members,  tlial  It  waa 
iound  npcesnsTy  to  order  fifty  additional  copies,  over  and  above  the  usnd 
Dumber  which  the  Academy  had  originnlly  agreed  to  inkc  froai 
Mr.  Petfie,  in  order  to  meet  the  demand  of  those,  not  otherH'iiie  en- 
titled to  it,  who  desired  to  obtain  it  bv  purchase. 

The  tvrcntV'first  volume  of  the  Transactions  is  in  progrem ;  four 
abeelshave  been  printed  off  in  the  department  of  Science,  and  eleven  In 
the  department  of  Polite  Literature. 

In  the  publication  of  the  Proceedings  much  delay  and  difficult 
have  been  experienced.  Two  additional  parts,  however,  are  ready,  and 
arc  now  laid  on  the  table;  but  they  extend  only  to  July  of  last  year, 
leaving  tlie  proceedings  of  tJie  present  seaaion  still  in  arrear. 

One  great  oau>e  of  this  delay  has  been  the  difficulty  of  obtaining  in 
proper  lime,  from  those  who  read  pa|iers  tiefore  the  Academy,  the  necea- 
tery  abstracts  of  such  papers.  This  tlirow^an  immensity  of  unnecessary 
Isiniur  and  trouble  upon  the  Bdilor  of  the  Proceedings ;  but  the  Coun- 
cil have  now  made  a  rule,  which  will  in  a  great  measure  remedy  this 
rrit :  and  ihey  hope  that  in  future  there  will  be  nothing  to  complain  of 
on  Ilii*=  head. 

During  the  past  year  a  ^reat  numberof  most  important  and  interest- 
ing papers  have  1>cen  read  before  the  Academy;  and  on  one  occasion 
his  Excellency  the  Ixird  Lieutenant  was  pleased  to  honour  us  with  his 
preaence,  when  the  Rev.  Ur.  Hobinson  gave  an  account  of  the  hrst 
obMTVMioiiK  made  with  Ixird  Rosve'a  six-foot  reflector. 

The  Museum  has  been  htled  up  in  a  manner  which  has  given  great 
ffliisfaclion,  and  has  attracted  a  great  numlier  ofvisiters  lo  the  Academy. 
An  inventory  of  its  contents  has  also  been  commenced,  on  a  plan  sug- 
gKitrA  by  Mr.  Clibhorn,  and  is  in  progress. 

Of  the  donntions  to  ihe  Museum  during  the  year,  may  he  noticed  the 
■ngalarlv  interesting  specimen  of  an  nneicnt  Iri^li  ivaxed  ivonden  I  ablei 
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The  painrul  task  now  reiotiins  of  recording  the  names  of  those  wlio 
lisve  l)ceD  lost  to  the  Academy  during  the  pnat  yearby  death ;  atnongnt 
l])em  will  be  found  two  of  tlie  oldei^t  Meniliers  of  the  Academy: 
Dr.  Whitley  Slokcs, elected  a  Member  in  1787;  and  the  Hon.Ju«tice 
Johnston,  who  was  elected  a  Member  in  ITiJO. 

Of  Dr.  Stokes,  u'hose  distinguished  career  is  so  well  known,  it  will 
lie  unnecessary  to  say  much.  The  philanthropic  and  practical  objects 
to  which  his  useful  life  was  devoted,  lell  him  but  little  lime  for  purely 
literary  or  scientific  pursuits,  and  consequently  his  nme  occurs  but 
seldom  in  the  Minutes  of  the  Proceed  in  a;''  of  tliis  Academy.  But  the 
Council  cannot  permit  that  name  to  pa«s  an'ay  from  the  list  of  Mcmbcm 
of  the  Academy,  without  expressing  llieir  respect  for  the  memory  of 
one  to  whost-  zeal  and  energy  is  very  mainly  to  be  attributed  the 
present  flourishing  and  progressing  stale  of  the  practical  sciences  of 
Botany,  Mineralogy,  Geology,  and  Zoology,  in  Dublin  and  in  the 
University.' 

We  have  also  lost  our  late  excellent  and  active  Treasurer, 
Dr.  Thomas  Herbert  Orpen,  whose  useful  life  was  passed  in  the  constant 
discharge  of  those  benevolent  virtues  which  leave  little  of  incident  to  be 
recorded  in  a  biographical  notice,  He  commenced  pracliceas  a  physician 
in  Dublin,  in  1803,  about  which  period  he  took  the  regular  medical 
degrees  in  the  University,  having  previously  studied  at  Edinbur^ ;  and 
the  charitable  institutions  of  Dublin  engaged  a  great  portion  of  his  time 
and  attention.  For  a  great  part  of  his  life  he  kept  a  diary  of  the 
weather,  noting  the  heights  of  the  barometer  and  thermometer,  and  the 
direction  and  intensity  of  the  nind,  twice  every  day.  These  observa- 
tions, which  extend  through  a  period  of  tliirty-live  years,  are  now  in  the 
Academy's  library. 

Tlic  names  of  the  remaining  deceased  Members,  >viih  the  dates  of 
their  elections,  are  as  follows: — 

1816,  George  Kicrnan,  Esq. 

1824,  Hugh  Ferguson,  M.  D, 

1829.  John  Houston,  M.B. 

1836,  Thomas  Artluir,  Esq. 

'  A  liricf  Mi>mQir  of  Dr.  Stokps  hiu  appeared  in  the  Uublin  UniTcrsit; 
Magaiinc,  for  August,  1645. 


!8«,  The  Most  Noble  ilw  Martini" 
I84j,  Robert  S.  Bradsbaw,  Esq. 
„        Thomas  Davis,  Esq. 
„       Sir  Kiehanl  I'ranklin, 
There  are  therefore  now  on  the  bock<4  of  the   Academy,  IU2  life 
Heabera,  and  t03  annual  Members. 

The  President  delivered  the  following  Address: 

"  MtLobds  AND  Gentlemen*  OF  THE  RoTAL  Irish  Academy, — 

Ahhougfa  il  is,  1  believe,  well  known  to  most,  perhaps  to  all,  of  you, 

it  it  has  been  for  a  considerable  time  my  wish  and  intention  to  retire 

<  evening  from  the  Chair  to  which,  in  1837,  your  bindneis  called  me, 

tlie  still  lamented  event  of  the  death  of  my  distinguished  predecessor, 

At  late  admirable  Doctor  Lloyd,  and  in  which  your  continuing  confi- 

ienoK  has  ranee  replaced  me  on  eight  successive  occasions,  yet  a  few 

patting  words  from  me  may  be  allowed,  perhaps  expected;  and  I 

dtould  wish  to  offer  them,  were  it  only  to  guard  against  the  possibility 

ef  any  one's  supposing  that  I  look  upon  tnj  thus  retiring  from  your 

Chair  as  a  step  unimportant  to  roysflf,  or  as  one  uhich  might  be  taken 

fay  me  mth  indifference,  or  without  deliberation.     It  was  under  no 

bstv  impulse  that  I  resolved  to  retire  from  the  office  of  your  President 

ialo  the  ranks  of  your  private  members,  nor  was  it  lightly  that  I  deter* 

■ined  to  lay  donn  the  highest  honour  of  my  life. 

"  My  reasons  have  been  staled  in  an  Address  delivered  in  another 
place,  at  a  meeting  of  some  members  of  your  body.  They  ire,  briefly, 
diese :  that  after  the  expiration  of  several  years,  I  have  found  the  duties  of 
ibe  ofice  press  too  heavily  ujwn  my  energies,  indeed,  of  late,  upon  my 
health,  when  combined  with  other  duties ;  and  tliat  I  have  felt  the  anxieties 
of  a  eoncentrated  responsibility — exaggerated,  perhaps,  by  an  ardent  or 
eicilable  temperament — tend  more  lo  distract  my  thoughts  from  the  calm 
porsuits  of  study,  than  I  can  judge  to  be  desirable  or  right  in  itself,  or 
GOitsistenl  with  the  full  redeeming  of  those  pledges  which  I  may  be  con- 
sidered to  have  long  since  given,  a?  an  early  Contributor  to  your 
Transactions. 

*'  When  I  look  back  on  the  a«pirations  with  which  lint  1  entered 
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on  that  offire  from  which  1  sm  non-  al>out  In  retire,  it  bumbles  mr  ta 
refletrt  how  far  ^hort  I  have  come  of  realizing  my  mm  ided ;  but  it 
cheer:  me  (o  remember  how  greatly  bcioiid  H'bat  I  coulJ  Uien  haiv 
ventured  to  anticipate,  the  Academy  itself  has  &>uriiihe<].  Of  this  result 
I  may  speak  with  liLlJe  fear,  because  little  is  attributable  lo  myself. 
Gladly  do  1  acknowledge  that  it  has  been  my  good  fortune,  raiber  ibaa 
my  merit,  to  have  presided  over  vour  body  during  a  period  in  wbioh, 
through  the  exertions  of  otliers  much  more  than  through  my  own 
(though  mine,  too,  have  not  been  m'thheld),  the  Academy  is  gmerally 
fell  to  hare  prospered  in  all  its  departments.  The  original  papers 
which  have  been  read;  the  volumes  ufTransaclion."  which  have  been 
publislied;  the  clo^r  communication  which  has  been  established  with 
kindred  societies  of  our  own  and  of  foreign  countries;  the  enhanced 
value  of  our  Library  and  Museum,  nhich  have  been,  at  least,  aa  much 
enriched  in  the  quality  as  in  the  quaollly  of  their  conienLs;  the  improted 
state  (as  it  is  represented  to  me)  of  our  finances,  combined  with  on 
increased  strength  of  our  claims  on  public  and  parliamenlaiy  support  i 
ibe  heightened  interest  of  niemliers  and  visiters  in  our  meetings,  which 
have  been  honoured  on  four  occasions,  during  my  presidency,  by  the  pre- 
sence of  representatives  of  Royalty;  even  tbe  convenience  and  appropriate 
adorumenl  oflhe  rooms  in  which  we  assemble; — all  these  are  tilings,  and 
otliers  might  be  named,  in  which,  however  small  may  have  been  the 
sJisrc  of  him  who  now  addresses  you,  llie  progress  of  the  Academy  has 
not  been  small,  and  of  which  the  recollection  tends  to  console  one  idio 
may,  at  least,  be  allowed  lo  call  himxelf  aa  stlaohed  member  of  the 
body,  under  the  sense,  very  deeply  felt  by  him,  of  his  own  peisonal 
and  official  deficiencies. 

"  Whoever  may  be  the  member  elected  by  your  suffrages,  lliiii 
evening,  to  occupy  ttiat  important  and  honourable  post  which  I  am  now 
obout  to  resign,  it  will,  of  course,  became  my  duty  to  give  to  that  future 
President  my  faithful  and  cordial  support,  by  any  means  within  tlie 
compass  of  my  bumble  power.  But  if  it  be  true,  as  i  collect  it  to  be, 
that  jour  unanimous  choice  will  fall  upon  the  very  member  «'hom,  out 
of  all  others,  I  should  have  myself  selected,  if  it  could  have  been  mine 
to  make  the  selection — with  whom  T  have  been  long  connected  by  the 
L'losest  tics  of  college  friend^p,  i^trcngthcned  by  the  earnest  sympathy 
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h  we  imn  rdl  ui  our  a^iintkns  for  llie  wdfare  of  tbu  Aoademjr 
1  luM  itmdy  boiefitM]  hj  his  «erlions  in  many  anil  important 
■  win  tltfl  eouiNe,  vhich  woulil  hare  l>ecn  in  any  event  my 
WAtjf,  be  in  an  enuneiit  itgm  my  pUature  a\w. 

**  And  iKnr,  my  Lord*  and  C^entlruien,  utidentamliog  tint  an  old 

I  ntfteteA  BMmber  is  prepared  to  propose  for  your  TOtea,  ts  my 

',  Ike  inenil  to  wbom  I  have  ventured  to  allude — very  inade- 

dy,  n  Rgards  ny  opinioo  of  hi^  merits,  yet,  perbapi,  more  pointedly 

■  bis  woJtity  will  enlirdy  forgire  or  approve  of,^ — I  shall  detain  you 

Imfper  Eran  that  stage  of  the  proceedings  of  the  evening  which  must 

Ming  lo  all  of  lu,  but  shall  com;lude  tliese  words  of 

1  ksm  lU«  Chair,  by  cxproniDf  a  hope  tliat  my  fulure  exertions^ 

I  in  •  len  Mtaa|Meuoaa  position,  shall  manifest,  at  leait  in  wnw 

^  Aal  gratefnl  and  afeolionate  seme  which  I  muM  ever  retain  of 

i  wnfidoiGe  and  faraor  which  you  have,  at  all  times,  «heini 


Rksoltsd, — -Tliat  the  thanks  of  the  Academy  be  given 

B  ^  William  R.  Hamilton,  and  that  the  Academy  de^re  to 

ncqiress  their  entire  sense  of  the  value  of  bis  services  as  Presi- 

lint,  of  his  high  and  impartial  bearing  in  the  Chair,  and  of  bis 

ing  eSbrta  to  advance  the  interests  of  the  body ;  and  they 

owisb  to  record  their  satisfaction  that  be  has  determined  to 

ain  ia  the  Council  of  the  Academy. 


Tlu  ballot  for  the  Annual   Election  having  closed,  the 
it%  reported  that  the  following  gentlemen  were  elected 
>  OScen  aiul  Coimcil  for  the  ensuing  year: 
iVoidbi/— R«v.  Humphrey  Lloyd,  D-D. 
TVeomrer— Robert  Ball,  Esq. 
LiAranoa — Her.  William  H.  DnimiDotuI,  D.  D. 
CSerk  aMd  Assistant  Librarian — Edward  CUbbom. 

Committee  of  Science. 

R«r.    Fnac   Sadleir,    D.  D.,    Provost;    James   Apjohn, 
M.D.;  Junes  Mac  CuUagb,  LL.D.:  Robert  BaO,   Bm).: 
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occupy  the  chair  niiich  ha^  been  lillcil  by  Kirwan,  by  BrinUey,  and  by 
Hainiltoc,  might  indeed  well  nigb  ovenvhelm  me,  did  I  not  know  Ihat 
there  were  other  merits,  more  humble  ijian  theirs,  upon  which  you  f^et  a 
valje — otiier  qualities  less  dazzling,  which  may  finil  here  tJietr  emplo]- 
mentandllieiruse.  An  institution  such  as  this  has  beeu  compared  (o  the 
House  of  Solomon,  in  Bacon's  philosophical  fiction,  the  New  Allaniit, 
in  which  the  investigation  of  Truth  is  carried  on  by  labourers  of  various 
kinds,  to  each  of  which  he  has  assigned  a  separate  la^k.  We  have  had, 
in  this  Academy,  the  representatives  of  each  of  these  classes:  we, 
loo,  have  had  our  'Miners,'  our  '  Lamps,'  and  our  'Interpreters  of 
Nature.'  1  am  content  to  enrol  myself  in  the  lowest  class ;  or  if,  by 
reason  of  the  high  trust  which  you  have  now  reposed  in  me,  other  tasks 
should  fall  to  my  lot,  I  am  proud  to  accept  a  new  station  among  the 
Intellectual  Workmen,  and  to  perform  the  part  of  one  whose  office 
it  is  to  harmonize  and  give  effect  to  the  labours  of  all. 

"  There  is  another  personal  consideration,  to  which  I  cannot  refrain 
from  alluding;  and  yet  it  is  one  upon  which  I  hardly  trust  nymlfto 
speak.  Among  my  predecessors  in  this  high  oSice,  was  one  wltom 
I  am  still  more  proud  to  follow : — my  nearest  relative  filled  this  chair,  1 
know  how  he  was  valued  here ;  and  I  cannot  hut  feel  that  much  of 
the  indulgent  estimation  which  you  have  formed  of  my  fitness  for  the 
same  elation,  has  come  to  me  reflected  from  his  memory,  and  that  you 
hope  to  lind  in  the  son  some  of  these  qualities  for  which  the  father 
was  loved  and  honoured. 

"  Bui,  (jeutlemcn,  whatever  qua] ideations  I  may  want,  there  ia  one 
to  which  I  lay  claim :  I  mean  that  of  deep  interest  in  the  welfare  of 
this  Body,  end  zeal  for  its  service.  Here  I  will  yield  to  none  ;  and  I 
console  myself  with  the  hope  that  it  may  make  some  amends  in  your 
estimation  for  the  many  wants  which  you  will  hereafter  have  occsnon 
10  observe. 

"Gentlemen, — My  predecessor  in  this  chair,  upon  an  occasion 
similar  to  ihc  present,  laid  before  you  some  of  his  views  respecting  the 
constitution  of  the  Academy,  and  the  means  by  which  its  future  iaIeresLs 
might  be  promoted.  I  em  sure  that  you  will  {>ermit  me  to  follow  this 
precedent,  and  to  offer  a  few  remarks— ^M//y,  v\mn  the  mixed  nature 
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of  thU  vomMiAm  maAtr  which  we  are  here  united  for  the  Punuit  of 
TnAh,  ■■d,  weeoftdfy,  upon  the  progress  that  has  been  made,  or  that 
■ay  kereaAer  be  Bade,  in  that  high  object  of  our  incorporation.  It 
isof  tbeyii/irrr  thai  it  is  important  to  speak  :  the  precept 

holds  good  in  the  pursuit  of  knowledge,  no  less  than  in  the  advance  in 
piety.  But  still  our  hopes  of  the  Future,  if  they  are  to  be  more  than 
dreamy  visions,  must  be  based  upon  the  history  of  the  Past. 

^The  first  thing  that  must  strike  ever}'  one,  in  considering  the  con- 
stitution of  this  Academy,  is  the  comprehemsiveness  of  its  scheme,  and 
the  wide  scope  of  its  labours ;  and  we  are  inclined  to  ask,  whether  a  con- 
stitution so  large  and  so  varied^ — so  opposed  to  modem  precedent, — can 
be  sound  and  healthful  ?  When  we  look  into  the  recent  history  of  Asso- 
ciations for  the  advancement  of  knowledge,  we  see  that  each  division  of 
the  Hide  domain  of  truth,  as  it  has  arisen  into  prominent  view,  by  the 
labours  of  those  engaged  in  its  cultivation,  has  claimed  for  itself  the 
concentrated  energy,  and  the  ui^divided  resources,  of  an  exclusive 
Society.  In  this  manner  the  Royal  Society  of  London,  which  included 
originally,  and  still  includes,  representatives  from  every  department  of 
Philo^hy,  has  seen  Society  afler  Society  spring  up,  manned  by  its 
own  Members,  and  claiming  to  perform,  in  n  more  complete  and 
effective  manner,  the  separated  portions  of  its  work. 

^*  Such  a  state  of  things  is  the  natural  result  of  increased  acti- 
vity in  any  department,  and  of  the  consequent  demand  which  it  makes 
of  a  larger  portion  of  time,  and  of  the  other  appliances  of  labour,  than  can 
be  devoted  to  it  in  a  body  of  mixed  constitution  and  more  comprehensive 
plan.  Nor  can  it  be  doubted  that  such  a  multiplication  of  the  instru- 
ments, by  which  Intellectual  Force  is  concentrated  and  applied,  is 
attended  i«ith  the  many  advantages  which  arise  from  the  division  of 
lahouTy  or  that  it  has  actually  tended,  and  in  a  very  important  degree, 
to  push  for^'ard  and  to  extend  the  boundar}*  which  divides  the  kno^n 
from  the  unknown. 

"  But  perhaps  these  advantages,  great  as  they  are,  have  not  been 
wholly  unbalanced.  Have  we  not  reason  to  apprehend  that  PhilosO" 
jihy  has  suffered,  while  the  portions  of  her  mighty  empire  have  asserted 
iheir  independence,  and  erected  themselves  into  separate  kingdoms? 


So  far  u  we  iiuulate  any  purtion  of  Truth  Ttodi  ihe  reO,  tiy  an  auAa- 
t  devotion  to  its  pursuit  (and  there  can  be  no  doubt  that  such  cxclu- 
s  tends  to  insulation,)  so  far  wc  mutilate  the  fair  proportions  of 
Truth  itself,  and  injure  and  impair  the  Philosophic  Spirit,  whose  vital 
power  should  animate  and  pervade  the  whole.  And  the  injury,  great 
as  it  IB,  does  not  end  here.  There  is  an  evil  partaking  of  a  Moral  nalum 
obviously  springing  from  thi^  exclusiveness,  and  which  unhappily  we  see 
too  often  realiied,  unless  where  some  counteracting  power  is  brought 
in  to  check  it.  I  mean  its  effect  in  narrowing  our  views,  In  rendering 
us  bigots  in  PLilosophy,  and  in  causing  ds  Io  undervalue  that  which  we 
do  not  understand. 

"  Now,  the  mixed  constitution  of  our  Society  has  a  msnifest  ten- 
dency to  overcome,  or,  at  lea-:l,  to  mitigate,  these  evils.  1  do  not  mean 
to  say  that  lliese  pvils,  and  these  means  of  combatting  them,  were  dix- 
tinclly  perceived  by  tlie  lirst  founders  of  this  Body.  It  is  an  humbling 
lesson,  that  Human  Institutions,  in  which  we  have  learned  to  find 
wisdom,  have  often  had  their  origin  in  circumstance,  and  their  growth 
amid  the  adjustments  of  conflicting  interests.  The  plan  of  this 
Academy  took  its  rise,  I  believe,  in  the  union  of  two  small  Societies,  call- 
ing themselves  the  Palreoaopkers  and  the  Neoao/iAer.v,  starting  originally 
from  opposite  extremities  of  llie  Geld  of  Truth,  Dut,  whatever  may  have 
been  its  origin,  we  may  now  derive  from  it  lessons  not  only  of  mutual 
forbeBrance,butaf  mutual  inslructiun.  The  Mathematician  mayimbibe 
from  the  Antiquarian  the  taste  which  will  lead  him  to  explore,  with  reve- 
rence, the  early  history  of  the  efforts  of  those  master-minds  in  Science, 
whose  very  failures  are  fraught  with  philosophic  interest,  and  to  trace 
the  progress  of  discovery  up  to  the  first  dawn  of  thought ;  and  he  will 
return  from  the  investigation  witli  clearer  views  of  the  Human  Mind 
itself,  and  of  the  means  by  which  it  attains  Truth.  The  Antiquarian 
maj  learn  from  the  man  of  Science  those  habits  of  precise  thought,  and 
exact  reasoning,  which,  in  the  mysterious  twilight  that  surrounds  the 
fascinating  objects  of  liis  pursuit,  he  is  apt  to  think  inapplicable ;  and 
both  may  learn  from  the  cultivator  of  Literature  to  value  and  to  acquire 
that  magic  power  which  Language  confers  upon  Thought, 

"  Having  said  thus  much  in  vindication  of  the  constitution  of  the 
Academy,  suffer  me,  in  the  next  place,  to  consider  how  far  il  hat  been 
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g  lh«  ends  proposed.  For  iliis  purpose,  it  will  be 
requi«ilc  to  take  n  brief  survey  of  tlie  recent  advancemenl  of  knowledge 
in  this  counl/y,  so  iar  as  it  has  been  influenced  by  this  Academy.  And 
i^  in  the  brevity  with  which  Ihe  necessary  limits  of  this  Address  compel 
I  me  to  glance  over  the  subject,  1  sliould  appear  to  have  overlooked,  or 
■ot  to  have  assigned  its  due  weight  to  any  portion  of  our  laboun,  you 
will,  I  iruKt,  attribute  this  to  its  true  cause. 

"  The  promiiient  place  uhieh  the  Mathematical  Sciences  have  occu- 
pied in  our  Transactions,  may  be  dated  from  the  lime  when  Brinkley 
was  enrolled  amongst  our  Members.     But  it  is  to  the  lebours  of  your 
lale  President,  and  your  late  Secretary,  in  this  department,  ihnt  the 
Academy,  in  a  great  measure,  owes  the  high  place  which  it  holds 
■mong  the  Self  ntilic  Bodies  of  Europe.     Of  these  labours,  it  might, 
perhaps,  be  rash  la  single  out  any  portion  as  preeminent,  had  not  tlie 
Academy  itself,  and  the  Royal  Society  of  London,  by  the  awards  of 
tfaeir  highest  honours,  marked  out  the  researches  of  Sir  William  Hamd- 
lon,  and  Professor  Mac  Cuilagh,  in  connexion  with  the  wavctheory  of 
light,    as    of  especial  value.      The  theoretical  discovery  of  Conical 
Refraction,  by  Sir  William  Hamilton,  tl>c  theory  of  Crystalline  Re- 
■  fleiion  and  Refraction,  by  Prnfessor  Mac  Cuilagh,  and  the  general 
I  Dynamical  Theory  of  Light  by  the  same  author,  mark  an  era  in  this 
r  branch  of  science  not  inferior  to  that  of  Fresnel. 

"Time  will  not  peimit  me  to  do  more  than  allude  (o  the  new 
branch  of  Analysis,  which  has  recently  engaged  so  much  of  the  atten- 
tion of  Matliemalicians,  and  which  originated  in  Ihe  Theory  o(  Qua- 
lernions  of  Sir  William  Hamilton,  and  has  received  an  important 
modification   and   development  in   the    Triplet  theory   of  Professor 
Graves.     As  a  member  of  the  University,  I  rejoice  to  be  able  lo  add, 
that  worthy  successors,  even  lo  such  men  as  I  have  named,  arc  arising 
there ;  and  that  the  recent  union  of  the  mathematical  strength  of  Cam- 
bndge  and  of  Dublin,  In  the  Malkemalical  Journal  which  u'bs  so 
I  long  and  so  ably  supported  by  the  former  University,  is  likely  to  give  a 
I  new  impulse  to  this  branch  of  science  amongst  us.     And  long  may 
'    Uiene  sciences  continue  to  flourish  in  the  University  and  in  thig  Academy ! 
Independently  of  the  magnitude  and  sublimity  of  (heir  own  proper 
objectti, — independently  of  their  direct  value  in  Physical  Science,  as 
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tnslniineats  of  researoh, — lliey  confer  a  no  lew  imporUnt,  but  iadireot 
service,  in  disciplioing  the  Mind,  and  correcting  tLose  tendencies  of 
otber  portions  of  our  mental  conslitutiuri,  wliicb,  when  unbalanced,  are 
sure  to  mlKlead. 

"Turning  from  the  Mathemaliual  to  Uic  Physical  Sciences, — andtirst 
of  all  to  Astronomy,  which  stands  upon  the  conlines  of  both, — we 
cannot  fail  to  be  struck  by  the  fact,  that  in  this  one  Island,  with 
all  ila  disadvantages  of  climate,  there  are  no  fener  llian  four  Aatro- 
aomical  Observatories,  each  claimiDg  a  liigh  place  in  tlie  history  of 
European  Scienee;  and  that  while,  in  other  countries,  these  ooitly 
institutions  liavelieen,  with  but  levt  exceptions,  founded  and  endowed 
by  their  respective  Governments,  in  Ireland  (a  country  not  certainly 
among  the  foremost  in  pecuniary  resources)  they  have  been  erected, 
equipped,  and,  with  but  one  partial  exoeption,  maintained  by  tlie 
inuni£ccnce  and  public  spirit  of  Individuals.  The  names  of  Mr. 
Cooper,  and  of  the  Earl  of  Ro«se,  wilt  henceforward  be  added  (o  tboac 
of  Provost  Andrews  and  Primate  Robinson,  as  beDefncton*  of  Mteiice 
in  this  country ;  and  Markree  and  Birr  be  united  to  Armagh  and  Dub- 
lin in  the  future  history  of  Astronomy. 

"  The  Dublin  Observatory  is  the  eldest  of  this  noble  sisterhood. 
As  respects  its  connexion  with  this  Academy,  1  need  not  remind  you 
that  its  chair  has  been  filled  by  two  of  your  Presjdenla.  With  (be 
labours  of  Brinkley  tlie  Dublin  ObKervaiory  ;i'ill  always  stand  con- 
nected in  the  history  of  Science.  I  am  sure  tliat  it  is  unneceteary  for  mr 
to  remind  vou  of  his  researches  connected  with  the  problem  of  the 
"Stellar  Parallax,"  of  which  yourTransaclioos  contain  the  first  results — 
tliol  great  problem,  who^e  final  solution  has  at  length  been  placed  beyond 
quesiion  by  the  observations  of  Bessel.  Of  the  other  and  bctlcr  known 
inequnlUiea,  which  affect  the  apparent  places  of  the  stars,  all  have  beeo 
illuKtrated  by  the  observations  made  with  the  Meridional  Circle  of  the 
Dublin  Observatory.  In  this  important  class  of  astronomical  inves- 
tigations, the  able  Director  of  the  -Armagh  Observatory  has  had  a  dis- 
tinguished share  ;  and  tite  laltoura  of  Dr.  Hobinson  have  conferred,  aa 
might  have  been  expected,  increased  accuracy  upon  the  resulting 
values  of  the  Constants. 

"  And  here.  Gentlemen,  you  will  permit  rac  to  pnu^ic  for  n  moment, 
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!i>*iDg  nuD«l  the  DBioe  of  Bessel,  to  offer  b  pstwing  tribuM  kt  hm 
Diemory.  He,  who  but  a  few  monlbs  since  occujiied  llic  forepiost  place 
in  the  raiiks  of  liviog  ^VnlroDOiners,  is  now  no  oiore  !  He  died  on  the 
day  «  hich  followed  the  last  meeting  and  Anniversary  of  this  Body ;  and 
ibose  aowng  tie  who  liad  the  happinesd  to  rorra  his  acijuaintance,  during 
hn  short  visit  to  England,  and  to  the  British  Assooiation,  four  years 
ago,  will  be  able  to  sympathize  with  his  personal  friendH,  no  lesa  than 
with  tbe  world  of  science,  in  deploring  his  lose. 

"Of  the  Astronooiical  and  Optical  labours  of  tbe  Earloritosse,  and 
of  his  great  reBeclor — Ihe  marvel  of  astro  no  mioal  science — it  is  needless 
for  lae  to  speak.  No  one  who  was  present  when  the  account  of  its  con- 
nniolion,  and  of  its  first  achievements,  was  given  in  ilii»  room  by  Dr. 
Robinton,  can  readily  forget  it ;  and  for  others,  the  printed  notice  of 
that  account,  in  the  last  Number  of  our  Proceedings,  will  give  the  fullest 
mformation  we  yet  possess  respecting  it.  Cven  from  this  slatemenl  of 
ill!  earlieat  trials,  it  is  manifest  that  tlie  astronomical  history  of  the 
ne&uLe  will,  ere  long,  be  re-made  )  and  it  niust  be  aatisfaclory  to  us 
lo  know,  that  the  noble  artist  has  arranged  a  plan  of  synteiuatio  obser- 
vation, directed  lo  these  remote  and  mysterious  portions  of  the  universe, 
whioh  promines  to  reveal  all  that  can  be  known,  until  a  xtill  higher 
optical  power  (if  such  be  practically  possible)  shall  be  applied  to  their 
eiammatioo.  Tlie  iniaginalion  is  bewildered  «hen  it  seeks  to  grasp 
itie  poseible  future,  which  may  be  opened  to  this  and  other  deparl- 
nents  of  Astronomical  Science  by  the  application  of  such  means :  I 
will  mention  but  one  amongst  the  many  anticipations  which  press  for 
utterance.  The  observations  of  Bessel  have  delected  pro|)er  motions 
10  the  fixed  stars,  Siriun  and  Procyon,  wliicli  appear  lo  establish  the 
exisleoce  of  invistiie  companions,  of  vast  magnitude,  about  which 
they  revolve.  Is  the  invisibility  of  tlwse  great  bodies  relative  only? 
and  if  so,  may  it  not  be  dispelled  before  llic  optical  jKtwer  which  Lord 
Kosse  ha>i  brought  U>  bear  upon  the  Heavens  ? 

"  '  Astronomy,  however,'  to  use  the  words  of  ona  whose  philosophic 
mind,  and  varied  and  profound  acquirements,  well  entitle  hiro  to 
Ic^late  for  science,  '  is  only  one  out  of  many  sciences,  which  can  be 
advanced  by  a  combined  systeui  of  observation  anil  calculation,  car- 
ried on  uninterruptedly .     ****'**iiia  utilitarian  point 
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of  view,  Uie  Globe  which  we  inhabit  ia  (juite  as  importaiil  a  subject  of 
scientific  inquiry  as  the  Stars.  We  depend  for  our  bread  of  life,  and 
every  comfort,  on  its  oliniatcii  and  seasons,  on  the  Diovements  of  ila 
winds  and  waters.  We  guide  ourHelves  over  the  ocean,  when  Astrono- 
inical  observHlions  fail,  by  our  knowledge  of  the  laws  of  its  Magnelismi 
we  learn  the  sublimest  lessons  from  the  records  of  ils  Geological  history ; 
and  the  great  factfi  which  its  figure,  magnitude,  and  QltracLion  offer  to 
mathematical  inquirj',  form  the  very  basis  of  Astronomy  itself.  Terres- 
trial Physics,  therefore,  form  a  subject  every  way  worthy  lo  be  assoei- 
Bled  with  Astronomy  aa  a  mailer  of  universal  interest  and  public 
support,  and  one  which  cannot  adequately  be  studied  except  in  the 
way  in  which  Astronomy  itself  has  been — by  permanent  establishments 
keeping  up  an  unbroken  series  of  observation,' 

"  Two  of  the  leading  branches  of  Terrestrial  Physics — the  sciences  of 
Meteorology  and  Magnetism — have  now,  as  you  know,  for  the  last  sis 
years,  been  investigated  after  one  uniform  and  comprehensive  scheme, 
in  more  tlian  thirty  observing  stations  scattered  over  the  entire  globe  ; 
and  the  very  bounds  ofcivilixalion  itself  have  been  overleaped  in  order 
to  give  a  wider  development  lo  the  system.  In  order  to  realize  the  view 
which  Sir  John  Herschel  has  so  often  and  so  ably  advocated,  it  is  only 
necessary  to  give  permanence  lo  the  more  important  of  ihew  Observa- 
tories, and  (o  enlarge  somew'hat  their  sphere  of  labour.  All  the  phe- 
noaieoa  of  which  our  Earth,  its  Ocean,  or  ils  Atmosphere,  is  the  seat; 
ihe  Tides  and  the  Oceanic  Currents,  no  less  than  the  Winds ;  the  tem- 
perature of  the  Earth  snd  of  the  Sea,  as  well  as  that  of  the  Air;  the 
movements  of  the  earth's  crust,  whether  calm  or  convulsive,  no  less  than 
the  changes  of  the  mysterious  power  which  animates  and  pervades  its 
mass ;  all  these,  and  more  which  might  be  easily  added,  are  tlie  proper 
subjectB  for  conlinued  and  systematic  observation.  We  have  arrived 
at  a  period  in  the  history  of  these  branches  of  science,  when  the  more 
obvious  phenomena  have  revealed  themselves  to  our  desultory  eSbrls, 
and  when  the  precise  laws,  and  the  quaniitelive  measurements,  which 
must  form  the  basis  of  exact  theory,  can  be  reached  only  by  sustained 
and  systematic  exertion. 

"  In  these  researches,  no  less  than  in  ihose  of  Astronomy,  tliis  country 
has  taken  ils  part.     The  Meteorological  Observatory  at  the  Ordoaace 


311 

Somy  office  in  the  Pticenix  Park,  plannrd  anil  dirprtnl  bj  Captain 
Idtcom,  lias  now  l>een  upicards  or  tpn  years  in  active  oprratJon, 
BDil  may  be  taken  an  a  model  for  uimitar  establislmipnls.  Of  ifie  Mar- 
oetieal  and  Meteorological  Olisenalory  of  Dublin,  founded  in  the  year 
1838  by  Uie  University,  I  have  already  had  frequent  occasion  to  speak 
at  these  tneKings,  and  I  hope  before  long  to  eommunicate  some  of  the 
ultimale  results. 

"  Of  tbe  Geology  of  Ireland  I  have,  perhapt,  leas  right  to  epeait,  aa 
the  subject  has  been  appropriated  by  another  and  a  younger  Society. 
Vet  there  are  two  facts  in  lis  recent  hi»ctory  of  such  importance,  that  it  it 
impoq^ible  not  to  refer  to  thetn  in  noticing  tile  labours  of  the  membcro  of 
this  Academy.  I  mean  the  completion  of  the  Geological  Map  of  Ireland 
by  Mr.  Griffith,  which,  as  Hie  nork  of  one  man,  is  certainly  one  of  ex- 
traordinary merit ;  and  the  recent  arrangemenU  for  the  continuation  of 
the  Geological  Survey  of  this  country,  the  first  fruits  of  which  are  In  fore 
the  world  in  Captain  FortlockS  able  and  elaborate  Report  on  the 
Geology  of  Londonderry. 

"Passing  now  from  the  sciences  of  ObgervationU}  those  otExperi- 
mrml,  we  here  aUo  meet  with  labourers  of  our  own  Body,  and  our 
Transactions  are  enriched  with  tlie  results  of  tlicir  successfid  toil.  Here 
are  (o  he  found  the  hygromelric  researches  of  Dr.  Apjohn,  which  have 
mlved  one  of  the  most  intricate  problems  in  Meteorology ;  and  the  still 
more  refined  researches  of  the  same  author  upon  the  Specific  Heats  of 
the  Gases,  to  which  you  have  awarded  your  medal.  Here  too  are  to  be 
found  most  of  the  Chemical  researches  of  Sir  Rol>ert  Kane,  upon  the 
chief  of  which  you  have  conferred  n  simitar  reuard  ;  and  to  this  body 
were  communicated  the  first  investigations  of  Dr.  Andrew.s,  upon  the 
Heat  developed  in  Cliemical  Combination,  which  have  recently  been 
honoured  vrith  the  Royal  Medal. 

"To  remind  you  of  the  progress  which  Natural  History  has  made, 
and  is  yet  likely  to  make  in  this  country,  1  have  only  to  mention  the  names 
of  Ball,  of  Thompson,  ofMackay,  and  Haney,  and  Allman,  whose  con- 
tributions to  the  history  of  the  Fauna  and  the  Flora  of  Ireland  are  (oo 
well  knoivn  to  need  any  comment  here.  The  researches  of  Dr.  Har- 
vey, indeed,  have  embraced  a  wider  range ;  and  his  latest  work,  the 
Phycologia  Brillatiicn,  now  in  course  of  publication,  cannot  fail  to 
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siisutin  Ilia  hig)i  churaolcr  a"  a  dcaoriptivc  boUinist,  A*  b  nieml>cr  of 
the  University,  I  rejoice  to  be  able  to  add  tlial,  of  the  di.slinguished 
Naturalists  jusl  mentioned,  four  are  now  connroled  with  her  teaching  ; 
and  that  a  large  portion  of  the  plan  contemplated  by  her  late  head,  M-itIr 
reference  to  the  advaneemeut  of  ihese  branches  of  wience  within  her 
walk,  has  now  been  realized. 

"The  contributions  Ia  tlie  department  of  Polite  Literature,  which  in 
the  early  volumes  of  our  Transactions  ot^cupicd  a  large  and  conspicuous 
place,  have,  I  regret  to  say,  been  of  late  years  loss  aumcrou-t.  To  what- 
ever cause  this  uiay  be  ascri1>ed,  we  arc  the  more  indebted  to  sneh  men 
an  Dr.  Wall,  Dr.  Hincks,  and  Dr.  Kennedy  liailie,  who  have  enriched 
oar  volumes  with  the  results  of  tlieir  learning  and  their  research.  But 
it  would  not  be  difhcult  to  name  others,  fellow-countrymen  and  fellow- 
members,  who  are  i|ualilied  to  share  with  them  the  honour  and  tl)e 
toil.  The  latest  comroutii cation  that  we  have  received  in  this  department, 
— the  paper  by  Dr.  Hincks  upon  Egyptian  Hieroglyphics,  the  first  part  gf 
which  was  recently  rend, — promises  lo  throw  much  li^^il  upon  the  dect- 
phenng  oftl)cse  ancient  and  mysterious  records,  and,  if  the  author  be 
right  hi  his  theory,  to  add  conndcrably  to  the  discoveries  of  Young  and 
Cham  pel  lion. 

"  The  iitudy  of  Antiquities,  on  the  other  hand, — nnd  especially  of  the 
Antiquities  of  Ireland, — has  ne*'er  l>cen,  and,  I  hope,  never  will  be,  out 
of  fashion  here.  From  the  time  of  Molyneux,  and  of  the  Dublin  Philoso- 
phiod  Society,  the  earliest  of  the  learned  Societies  in  Ireland  from  which 
we  can  trace  our  descent,  the  pursuit  of  Irish  Antiquities  has  been  n 
favourite  one.  Of  the  researches  of  our  living  .\ntiquarics,  the  most 
consptcuouf),  undoubtedly,  is  the  important  work  of  Mr.  I'etric,  on 
the  Ecclegiaslical  Architecture  of  Ireland,  which  has  been  referred  lo 
in  the  recent  Report  of  your  Council,  and  which  forms,  as  you  know,  tl>e 
last  volume  of  your  Trnnsacliaos.  Of  the  value  of  that  work  we  should 
judge  inadequately,  were  we  to  confine  our  view  to  the  light  wliich  it 
has  thrown  upon  the  subject  discussed ;  it  is,  perhaps,  slill  more 
valuable  as  an  example  of  the  mode  of  dealing  witli  AntiquariBD 
questions,  and  of  the  evidences  which  may  be  brought  lo  bear  in  Uieir 
investigation. 

"  The  study  of  Irisli  Antiquities  will,  tliere  can  be  no  doubt,  reoeive 
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i«lii  uJ  an<]  impul  sttnm  tlw  institution  of  your  Museum,  a  culieetian 
well  trorliiy  ot  Litis  Ac&detny,  and  of  lliiit  Country.  It  may  br  rBsli_m 
OH  wholly  unac(]uaiiit«(l  Willi  the  subject,  as  lem, to  offer  any  suggestion 
respecting  il :  yet  1  cannot  but  think  tJiat  much  more  may  lie  ilone,  in 
adtancingour  knowledge  of  Antiquities  generally,  and  espeoially  of  that 
bi^her  department  of  it  whicb  borders  so  closely  upon  History', — the  dis- 
tribution  of  the  early  races  of  mankind, — by  the  comparison  of  our  own 
Monuments.andotlierrelicsofearly  civilization,  with  thoseof  other  coun- 
tDM.  The  information  we  gather  from  a  Cairn,  a  Torque,  or  a  Spear- 
head, will  then  no  longer  be  limited  to  l)ie  light  wliieli  they  may  throw  upon 
Ifae  arts  and  mannersofourCellic  ancestors.  We  may  obtain  from  them  a 
knowledge  of  the  geographical  distiibution  of  their  various  tribes,  much 
in  the  same  manner  as  the  geologist  recognizes  the  fragments  of  one  of 
tbe  great  fonnalions  ivhich  compose  the  cartli's  crust  by  the  comparison 
sf  their  imbedded  fossiU; — we  may  approach  the  history  of  their  families, 

trace  ibem  up  to  the  parent  stock.  Studied  with  this  reference, 
Antiquities  may,  perhaps  in  an  important  degree,  tend  to  advance  the 
:ataenoe  of  Ethnology ;  and  be  combined  wilii  the  study  of  Language, 
■mi  of  Physiological  characters,  as  a  new  instrument  in  its  research. 

"  Gemtlbuev, — 1  fear  I  have  already  trcBposised  loo  long  upon 
your  time.  But  I  deiiire,  before  I  conclude,  to  offer  a  few  remarks 
Upon  the  future  advancement  of  the  objects  of  the  Academy,  and  upon 
■ome  of  the  modes  by  which  it  may  be  accelerated. 

"The  first  and  chief  of  these,  beyond  all  question,  is  rapid  puUice- 
Uon.  It  is  not  lo  be  expected  that  men,  who  Hnd  a  reward  for  Iheir 
loila  in  the  sympathy  with  which  they  are  haded  by  those  engaged 
eUewlierc  in  the  same  pursuits — it  is  not  lo  be  expected  tliat  they  will 
ooromnnicate  to  us  tlic  fruits  of  those  toils,  if  they  Hbould  be  long  with- 
held ffoin  pahlic  view.  Already  there  are  indications  that  researches, 
wiiiob  shonld  naturally  End  their  place  in  our  Transactions,  are  about  lo 
Ktch  tlie  public  through  other  channels,  1  trust  that  tliis  evil  may  be 
Mnyed.  The  injury  that  it  inflicts  is  not  merely  the  loss  of  so  much 
that  should  add  to  our  credit  and  our  cliaracler  as  a  public  body,  but 
ihia  veryr  loss  itself  reacts  upon,  and  augments  the  evil  from  ivhich  it  lias 
■prung.  Nor  is  it  necessary  for  me  to  urge,  tljat  publication  is  tlie  lintt, — 
the  main  and  essential  duty  of  such  a  body  as  ours.     No  matter  n  hat 
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in»y  be  the  interest  of  our  Meetings, — no  matter  liow  Tar  the  study  ol 
Science,  Literature,  or  Antiquities,  may  l>e  aided  by  our  Library  and  our 
Museum, — it  is  by  our  published  works  that  we  shall  be  judged,  and 
by  wliich  we  must  stand  or  fail.  I  have  only  to  add,  that  your 
Council  are  duly  impressed  with  this  feeling;  and  that  your  Officers  are 
at  preiienl  engaged  in  tlie  consideration  of  some  measures,  which 
promise  to  give  not  only  a  speedy,  but  also  an  increased  publicity  to 
our  Proceeding*. 

"Another  instrument  of  progress,  to  "liose  efficacy  I  will  advert, 
and  which  this  Academy  may,  I  think,  effectively  wield,  is  the  dirrcling 
yoicer  which  it  may  reasonably  assume,  in  pointing  out  to  its  Members 
problems  of  local  interest  remaining  to  l>e  solved,  and  encouraging 
them  to  the  task  by  the  proposal  of  Honorary  Rewards.  The  practice  of 
proposing  subjects  for  investigation,  and  of  honouring  them  by  Prizes, 
has  existed,  you  must  be  aware,  from  ihe  very  origin  of  tlie  Academy  ; 
and  it  has  tended  to  elicit  researches  of  considerable  interest  and  value. 
Some  years  since,  indeed,  it  was  generally  fek  that  the  system  had  failed ; 
and  that  opinion  (in  which  at  the  time  I  shared)  led  to  an  alteration 
in  the  system  of  honorary  rewards,  wiih  nliich  you  are  of  course 
acijuainled.  ll  may  be  doubted,  honever,  whether  this  failure  was  the 
necessary  result  of  the  system  itself,  and  not  rather  of  the  nature  of 
some  of  the  topics  selected  and  proposed.  It  must  be  manifest,  I  thiok, 
that  no  encouragement  which  such  a  Society  as  this  can  bestow,  will  be 
likely  to  stimulate  a  man  of  genius  to  the  investigation  of  on  abstruse 
question,  to  which  he  feels  no  predispo»ng  movement, — that  no  Reward 
can  usurp  the  place  of  Inspiration  itself.  But  there  are  problems  of  a 
different  stamp,  whose  solutions  may  be  expected  as  the  certain  result 
tif  well-directed  labour;  to  such  problems  as  ihesi',  especially  when  their 
local  character  invests  them  with  additional  interest,  and  in  some 
degree  prepares  men's  minds  for  the  research, — to  such  problems  the 
recommendation  of  a  learned  Sooiety  may,  with  full  assurance  of  tlw 
result,  direct  the  attention  of  its  Members.  We  know  how  much  our 
knowledge  of  the  Antiquities  of  lliis  country  has  bcneliled  hy  tlie  pro- 
posal of  such  questions,  Allow  me  to  suggest  one  or  Iwo  of  a  similar 
character  connected  with  Physical  scicni^e.  as  examples  of  what  may 
be  done  in  other  departments. 
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**  In  an  interesting  paper  recently  printed  in  the  Philosaphicai 
Magazine^  Colonel  Sabine  han  su^trestod  that  tlic  almost  unparalleled 
mildnen  of  tbe  late  winter  may  possibly  be  explained  by  an  unusual 
extension  of  the  Gulf-stream,  bathing  the  shores  of  tliese  Islands^  and 
canying  with  it  a  portion  of  the  high   temperature  of  tlic    tropical 
region  from  which  it  flows.     And  the  probability  of  this  explanation  has 
been  augmented  by  tlie  fact,  that  in  the  winter  of  1821-2,  a  winter  in 
many  respects  resembling  the  last,  this  great  oceanic  current,  whose 
force  is  usually  spent  when  it  reaches  the  Azores,  was  actually  observed  in 
tbe  neighbourhood  of  our  shores.  I  have  long  speculated  upon  the  proba- 
ble infhience  of  the  Gulf-stream  upon  the  Irish  winters  generally,  which 
appear  to  be  much  milder,  in  comparison  with  those  of  England,  than  can 
be  well  accounted  for  upon  the  principles  of  insular  climate  alone ; 
and  I  was  glad  to  see,  from  Colonel  Sabine's  paper,  that  my  conjectures 
had  some  real  foundation.     Whether  or  not  they  will  account  for  the 
fact,  may,  I  think,  be  easily  tested  by  a  series  of  observations  of  the 
temperature  of  the  sea  on  the  Eastern  and  Western  coasts  of  the  Island, 
and  under  the  same  parallel ;  and  I  cannot  but  tliink  that  such  a  result, 
throwing  so  great  a  light  upon  the  Climatology  of  this  country,  would, 
if  established,  well  reward  the  labour  bestowed  in  the  investigation. 

*'  The  Climate  of  Ireland,  indeed,  engaged  a  large  share  of  the 
attention  of  the  Academy  during  the  life-time  of  Kirwan;  and  several 
papers  on  the  subject,  by  himself  and  others,  are  to  be  found  in  the  early 
volumes  of  our  Transactions.  Should  the  Roval  Irish  Academv,  as  I 
think  it  ought,  take  that  subject  again  under  its  peculiar  care,  the 
knowledge  of  it  might  be  extended  and  improved,  by  the  observation  of 
the  times  of  the  leafing  and  flowering  of  certain  plants,  aRcr  the  plan 
suggested  and  carried  out  by  M.  Quetrlct  of  Brussells,  and  now 
extensively  followed  in  many  parts  of  Europe.  Such  observations  fur- 
nish us  with  a  simple  but  admirable  measure  of  the  total  effects  of  all 
the  influential  causes  in  their  combination  and  union. 

"Another  subject  of  special  inquiry,  which  might  l>e  filly  urged  by 
this  Society,  is  the  History  of  the  Tides  on  the  coasts  of  Ireland.  f)n 
this  subject  much  has  been  already  done ;  but  probably  much  yet 
remains  to  be  accomplished.  Of  the  observations  made  in  the  sum- 
nuT  of  184*2,  by  tbe  non-com mis«»ioned  officers  of  the  Ordnance  Survey, 
VOL.  III.  s 
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I  Colliy,  Mr.    Airy,  l>y   T»+oin  Ihry 
1  paper  rowiillj  prinli^l  in  tlie  PkilotD- 


iindcr  the  direction  of  Coloi 
have  been  ably  discussed  i 
phical  Tramactions,  observes,  Uml  '  rxlenl  of  time  alone  appear* 
n-Bntin;r  lo  render  them  the  most  iin|K>rtant  scries  of  tide-obsenations 
that  has  ever  been  made.'  Among  the  results  to  which  Mr,  Airy  has 
arrived,  is  the  remarkable  one,  that  in  the  harbour  of  Courtown,  on  the 
coast  of  Wexford — '  the  only  place  on  the  earth  in  iviiich  such  a  rciiutt 
has  been  distinctly  oliUiined,' — the  Solar  Tide  exceeds  the  Lunar 
Such  a  result  as  tliis,  affords  not  only  encouragement  lo  fresh  exertion, 
but  also  direction  a^  to  its  application. 

"Another,  and  most  interesting  subject  of  research,  which  this 
Academy  might  direct,  if  not  undertake,  is  that  to  which  attention  has 
been  recently  drawn  Ity  Mr.  Mallet, — the  movemenUt  of  llie  Earth's 
crust,  wlietlier  convulsive  and  paroxysmal,  or  gentle  and  regular.  Tlie 
plienomena  of  Earthquake  shocks  in  Scotland  have  been  systemaUcally 
ut>ser\ed  for  the  last  live  year?,  at  the  instance  of  the  Britisli  Association, 
and  yearly  reports  of  the  results  liai  e  been  made,  and  published  in  its 
Proceeding)!.  Although  there  nppoBrs  to  be  nothing  in  tliis  uounlry 
unalopius  to  tlie  local  movements  at  Comrie,  in  Perthshire,  still  there  ia 
no  doubt  that  Earthquake  shocks  have  been  felt  here;  and  that  more 
refined  methods  of  observation  \>ould  detect  numberless  olhere,  which 
wholly  escape  the  cognizance  of  Ihe  unaided  senses. 

"  Tltese,  and  many  other  investigalion«,  connected  with  the  Phyucal, 
the  Pliyxiologicnl,  and  lite  Monumental  history  of  Ireland,  appear  to  be 
fitting  subjects,  if  not  for  tlie  direct  labours  of  this  Academy,  at  lea« 
for  its  encouragement.  Science  has  a  right  to  demand  such  histories  of 
loout  phenomena  from  the  representatives  of  Science  in  each  portion  of 
Uio  civilized  globe,  and  shall  this  Academy  be  deaf  to  the  call? 

"  Uentlbmkn, — I  have,  at  the  outset  ol  these  remarks,  noticed 
the  moral,  as  well  as  the  inleUechial  benefits,  which  re.sull  from  the 
union  of  diRerent  mental  powers,  such  as  tliis  Academy  presents, 
oomliined  tn  the  investigation  of  different  |>ortiom<  of  Truth.  But 
tliere  is  a  yet  iiigher  principle,  to  which  this  union  may  lead  us — a  yet 
holier  teai|>er  which  it  may  ineuloalc ;  I  mean  the  contemplation  of 
TrutJi  it«eir  as  essentially  ovk,  under  its  many  nnd  diversified  forms, 
and  the  habit  of  tracing  all  its  varied  and  refracted  rays  " 
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aod  Eternal  Souree.  StiengUieiied  by  thifl  high  tlwught, — our  feei- 
ng raised  md  ipiritoaliiied  by  this  habit, — there  is  no  danger  that 
wa  fliiall  give  piaee  to  the  weak  apprehension  (which  is  but  a  subtle 
form  oi  unbelief  itself),  that  any  portion  of  Truth  can  ever  prove 
iDeoosiRteBt  vnth  any  other.  And  the  same  principle,  while  it  saves  as 
from  slavish  /ear^  will  also  guard  us  from  presttmpiion.  Standing  in 
thepresence  of  eonfeased  and  estaltlished  truth,  we  shall  feel  that  we 
are  treading  upon  holy  ground ;  and  we  shall  demean  ourselves,  not 
with  the  elation  and  pride  of  conquest,  but  with  tiie  devotion  of  wor- 
ship and  of  love.'* 

It  was  Rksolvbd, — That  the  President  bo  requested  to 
permit  his  Address  to  be  printed  in  the  Proceedings  of  the 
Academy. 

The  Rev.  Charles  Graves  read  a  paper  by  Mr.  George 
Boole,  of  Lincoln,  on  a  Certain  Definite  Multiple  Integral. 

It  has  for  some  time  been  known  that  the  evolution  of 
definite  multiple  integrals  can,  in  many  cases,  be  eflfected  by 
the  employment  of  discontinuous  functions.  In  illustration 
of  this  fact,  the  author  notices  the  researches  of  M.  Lejeunc 
Dirichlet,  founded  on  the  properties  of  the  discontinuous  in- 
tegral V     — 5 ?,  and  those   of  Mr.   Ellis  based  on 

lourier's  theorem.  In  his  own  investigations  be  employs  the 
formula  of  triple  integration, 


by  the  aid  of  which  he  deduces  the  value  of  the  multiple  dcfi- 
niic  int^ral, 

the  limits  of  the  integrations  bein^  given  by  the  eoiulition 
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The  result  of  his  analysis  is 


a 


(i)  '-^-^ 


in  which 


*+A.»^*  +  V  *  +  V 


andyX^)  ^^  ^  discontinuous  function,  which  is  supposed  to 
vanish  when  a  Z  1 . 

As  particular  examples  of  this  result,  the  author  deduces 
the  attraction  of  an  ellipsoid  on  an  external  or  internal  point, 
when  the  force  varies  as  the  inverse  square  and  as  the  inverse 
fourth  power  of  the  distance.  In  the  latter  case  some  re- 
markable consequences  are  seen  to  flow  from  the  discontinuous 
character  of  the  function /"(a).  When  the  density  is  uniform, 
and  the  point  external,  all  the  elements  of  the  integral  which 
precede  or  follow  the  break  in  that  function  vanish,  while  at 
the  break  a  single  finite  element  occurs.  This  gives  a  finite 
algebraic  expression  for  this  case  of  an  ellipsoid*s  attraction. 
When  the  ellipsoid  is  of  variable  density,  and  the  point  exter- 
nal, the  attraction  is  given  partly  by  a  finite  algebraic  expres- 
sion, and  partly  by  a  definite  single  integral. 

Similar  remarks  apply  to  all  inverse  even  powers  of  the 
distance,  except  the  square. 


Dr.  Allman  read  a  paper  on  the  larva  state  of  Plumatella, 
and  on  the  anatomy  of  Polycera  quadrilineata. 

In  this  paper  the  author  described  the  occurrence  in  Piu- 
matella  frulicosa,  Allm.,  5f  a  larva  state  presenting  a  very 
different  form  from  that  assumed  by  the  mature  animal.  This 
larva  was  discovered  in  a  glass  of  water  containing  specimens 
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I  of  the  adult  Oryozoon,  and  when  first  observed  was  eiu-iuacil 

R  a  delicate,  transparent,  egg-shaped  sac,  through  nbicb  the 

I  iRirioua  parts  of  the  contained  embryo'  might  be  aeen  with 


WitbiD  this  external  sac  the  embryo  is  suspended  in  a 
transparent  cell,  the  rudiment  of  the  future  polypedom,  and 
presents  disttnet  traces  of  tentacula,  stomach,  and  intestines. 
The  rudimentary  muscles  may  also  be  plainly  seen.  The 
tentacula  ore  as  yet  very  imperfect,  they  are  short  and  thick, 
when  compared  with  the  same  organs  in  the  adult  animal, 
and  strongly  suggest  the  idea  of  having  been  formed  by  the 
longitudinal  division  of  what  had  been,  in  a  still  earlier  stage, 
a  continuous  in  fundi  bulrform  membrane.  The  ceil  or  tudi- 
tnental  polypedom  is  of  an  oval  6gure,  densely  ciliated 
jHMteriorly.  Where  the  cilia  terminate,  the  membranous 
walls  of  the  cell  present  an  invagination  to  a  considera- 
ble extent,  and  are  again  reflected  outwards  to  undergo  a  still 
further  invagination,  by  which  a  sheath  is  formed  for  the 
rudimental  tentacula,  and  the  digestive  organs  suspended  in 
the  viscera]  cavity. 

When  the  embryo  Plumatella  is  released  from  the  external 
egg-shaped  envelope,  its  locomotive  powers  being  now  no 
longer  restrained,  it  soon  becomes  evident  how  active  a  crea- 
ture it  is,  for  withdrawing  the  anterior  portion  of  its  cell, 
whicb,  as  we  have  already  seen,  is  deprived  of  cilia,  within 
(be  posterior  ciliated  portion,  the  latter  is  completely  closed 
around  the  anterior  end,  and  the  little  embryo  thus  becomes 
rlosely  wrapped  in  a  natatory  mantle,  through  whose  agency 
it  is  carried  through  the  surrounding  fluid  in  endless  and 
elegant  gyrations. 

Beyond  this  point  in  the  development  of  Plumatella,  Dr. 
AUman  was  unable  to  adduce  any  observations;  the  little 
Isrva,  however,  now  described,  presenting  as  it  does  all  the 
'Wentitti  elements  of  bryozoal  structure,  Iwlongs  undoubtedly 


to  a  phase  considerably  in  advance  of  the  well-known  lucomo- 
tivo  gcmmulca  of  the  murine  bryozoa. 

Dr.  Allman  also  made  some  observations  on  the  Anatomy 
of  Polycera  qimdrilineata. 

In  this  moliusk  the  buccal  moss  is  furnished  with  two  pow- 
erful corneous  jaws,  acted  on  by  distinct  muscles,  and  con- 
tuins  a  spinous  tongue  of  very  complex  structure.  The  cpso- 
phagus  leads  to  a  stomach,  which  is  imbedded  in  the  anterior 
cjctremity  of  the  liver,  and  from  which  an  intestine  first  passes 
forward  and  then  curves  backwards,  to  terminate  at  the  anal 
outlet,  which  is  situated  between  the  two  posterior  leaflets  of 
the  bronchial  tuft.  Two  pair  of  glands  are  connected  witti 
the  buccal  mass.  The  liver,  though  in  its  natural  condition 
it  is  compact,  like  that  of  Doris  and  its  allies,  may  yet  be 
unravelled  so  as  to  display  its  minute  structure ;  and  it  is  then 
seen  to  consist  essentially  of  a  ramilied  tube,  whose  branches 
end  in  slightly  diluted  cuU  tie  sac,  and  arc  furnished  along 
their  sides  with  closely-act  spheroidal  divertacula,  wbicb 
would  seem  to  be  the  essential  secreting  portion  of  the  oi^n. 

The  heart  consists  of  an  auricle  and  ventricle,  and  occu- 
pies the  bock  of  the  animal  immediately  in  front  of  the  bran- 
chial tuft;  it  is  furnished  with  auriculo-ventricular  and  aortic 
valves. 

The  brain  consists  of  six  supra-cesophageal  ganglia,  ood 
the  nervous  collar  is  completed  below  by  a  band  of  nervous 
mutter,  which  posses  from  the  most  external  ganglion  of  one 
side,  round  the  ventral  aspect  of  the  cesoph.igus,  to  the  corres- 
ponding ganglion  of  the  other  side ;  the  nerves  which  supply 
the  dorsal  l.iminatcd  tenlacula  are  furnished  at  their  base  with 
large  ganglionic  dilations ;  and  two  small  phuryngenl  ganglia 
are  placed  upon  the  ventral  aspect  of  the  (esophagus  just  as 
this  tube  leaves  the  buccal  mass. 

The  eyes  are  almost  sessile  upon  the  anterior  ganglia  of 
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the  bnun,  having  the  whole  thickness  of  the  integumentary 
stracturea  intervening  between  them  and  the  external  world. 
They  consist  of  a  spherical  lens,  imbedded  in  the  anterior 
extremity  of  a  pigment  cap,  which  is  penetrated  posteriorly 
by  the  very  short  optic  nerve,  and  the  whole  surrounded  by  a 
delicate  capsule. 

The  auditory  capsules,  with  their  otolites,  are  easily  de- 
monstrable. 

The  generative  apparatus  is  complex.  It  is  hermaphro- 
dite ;  the  male  organs  consist  of  testis  vas  deferens  and  penis, 
and  the  female  of  ovary,  oveduct,  uterus  (?),  and  certain  acces- 
sory glands. 

The  President  appointed,  under  his  hand  and  seal,  the  fol- 
lowing Vice-Presidents: 

George  Petrie,  Esq. 

Captain  Larcom,  R.  EL 

Sir  William  R.  Hamilton,  LL.D. 

Rev.  Franc  Sadleir,  D.D.,  Provost. 


DONATIONS. 

Famine  and  Fever  in  Ireland.  By  «/.  Corrigan,  M.D. 
Presented  by  the  Author. 

Annucd  Report  of  the  Leeds  Philosophical  Society^  for 
1844-5.     Presented  by  the  Society. 

London  University  C€Uendar^for  1846.  Presented  by  the 
University. 

Memoirs  of  the  Astronomical  Society.  Vol.  XV.  Pro- 
ceedings of  the  Royal  Astronomical  Society^  from  Novem- 
her  Sthy  1844,  to  January  9M,  1846.  Presented  by  the 
Society. 

Journal  of  the  Asiatic  Society  of  Bengal.  Nos.  75  and 
?6  (for  1845).    Presented  by  the  Society. 

Transactions  of  the  Linnean  Society  of  London. 
^'ol.  XIX.     P.  4.     Proceedings  of  the  Linnean    Society  of 
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London,  from  p.  237  to  268,  for  the  year  1845.     Lut  of  the 
•  Members  of  the   Linnean     Society  of  London,  for    1845. 
Presented  by  tbe  Society. 

The  Quarterly  Journal  of  the  Gcohyical  Socicly  of 
London.     Vol.  I.     Presented  by  the  Society. 

Reduction  of  the  Greenwich  Observations  of  Plaiiets,froin 
1750^0  1830.  Greenwich  astronomical  Observations,  1843. 
Greenwich  mnifnetical  and  meteorological  Observations,  Jbr 
1843.     Presented  by  the  lloyal  Astronomical  Society. 

Geological  Survey  of  the  United  Kingdom  of  Great 
Britain  and  Ireland.  Horizontal  Sheets,  coloured,  Nos.  1 
to  17,  inclusive.  Vertical  Sections,  1  to  &,  and  10  to  15, 
inclusive.  Index  Sheet  of  Colours.  Presented  by  the  Earl 
of  Lincoln,  Chief  Commissioner  of  Woods,  Works,  and  Land 
Revenues. 

Philosophical  Transactions  of  the  Royal  Society  of 
London,  for  \M5.  Part  II.  Proceedings  of  the  Royat 
Society.  Nos,  Gl  and  (32.  List  of  Members  of  the  Royal 
Society.  30  Nos.  1845.  Grecnuich  magnetical  and 
meteorological  Observations,  for  111*43.  Presented  by  the 
lloyal  Society. 

Report  of  the  Secretary  of  the  \ary  of  the  United  States, 
communicating  a  Report  of  the  Plan  and  Construction  of  the 
Depot  of  Charts  and  Instrnmetits,  ^c  February  18,  1845. 
Third  Bulletin  of  the  Proceedings  of  the  National  InslUmU 
for  the  Promotion  of  Science  at  JVaahington.  Presented  by 
the  President  of  the  United  States. 

Practice  of  the  Court  of  Record  of  the  Borough  of  Dublin. 
By  William  P.  Pike,  Esq.     Presented  by  the  Author. 

Some  Account  of  the  Dominions  ofFumey.  By  Evelyn 
P.  Shirley,  Esq.     Presented  hy  the  Author. 

Etudes  sur  la  Morlalile  dans  les  Bagnes,  et  dans  lea  Mai- 
sons  centrales  de  Force  et  de  Correction,  depuia  \S'^i  jusgu'a 
1837,  inclusivement.  Par  M.  Ravoul  Cfaassinat.  Presented  by 
Ibe  Autfcor. 
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OF 

THE  ROYAL  IRISH  ACADEMY. 

1846.  No.  63. 

April  27. 

REV.  HUMPHREY  LLOYD,  D.D.,  President,  in  the 

Chair. 

Dr.  Todd  gave  an  account  of  an  Irish  Manuscript  pre- 
served in  the  Royal  Library,  Paris.  Ancien  Fond.  No.  8175. 

After  refuting  the  conjecture  of  M.  Charopollion  Figeac, 
that  this  is  the  identical  volume  which  was  sent  from  Bre- 
tagne  by  M.  de  Robien  to  Paris,  for  the  use  of  the  Benedic- 
tine authors  of  the  NoMveau  Traite  de  Diplomatique^  Dr. 
Todd  proceeded  to  give  an  account  of  the  contents  of  the  ma- 
nuscript. 

It  is  a  parchment  volume,  containing  now  117  leaves  small 
folio,  or  what  modern  booksellers  would  perhaps  call  imperial 
octavo  size.  It  was  found  by  the  Revolutionary  Commis- 
sioners, during  the  French  Republic,  in  some  house  in  Paris, 
and  by  them  deposited  in  the  National  Library,  as  is  attested 
by  a  curious  note  inserted  in  the  volume,  in  the  handwriting 
of  M.  Villebrune,  then  Librarian  or  Conservator  of  that  Insti- 
tution. Of  its  previous  history  nothing  is  known,  except  what 
may  be  gathered  from  a  few  entries  made  by  the  original  scribes 
and  some  of  its  possessors. 

The  volume  may  be  divided  into  seven  portions,  which 
are,  in  fact,  different  works,  having  been  written  by  different 
scribes,  and  at  different  times,  although  now  boinul  together. 
These  are : 

VOL.  III.  T 


m 
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1.  A  book  wnlten  by  William  Mac  an  Leglm,  some  sheets 
of  which  are  misplaced  by  ihe  binder-  The  book,  however, 
when  this  error  is  corrected,  will  be  found  to  be  quite  jierfect, 
and  contains  ten  tracts,  viz. : 

1.  The  History  of  the  Children  of  Israel.  A  note  at  the 
end  tells  us,  that  this  work  was  transcribed  in  the  year  1473, 
in  the  space  of  two  summer  days;  and  that  it  was  written  by 
Wittiam  Mac  an  Legha,  at  Cluan  Lorg,  in  the  house  of  Cor- 
mac  O'Betnacban. 

2.  The  History  of  King  Solomon. 

3.  A  Tract  against  defiling  or  profaning  Churches. 

4.  A  Legend  of  Hell  and  its  Torments,  entitled  Cenja  btc 
nxia,  "The  Eternal  new  Tongue." 

6.  A  Legend  describing  the  Condition  of  Enoch  and  Elias 
in  Heaven,  entitled,  Du  bpon  plorti  mme,  "  The  twosorrowful 
ones  of  the  Kingdom  of  Heaven." 

6.  A  Legend  of  a  holy  Monk  and  a  Woman  who  went  in 
him  for  Confession. 

7.  A  Legend  of  two  Children,  one  Jewish,  the  other  Chris- 
tian. 

8.  A  Legend  of  an  Eastern  Woman  and  her  Child. 

9.  A  Legend  of  St.  Dretidan. 

10.  The  Iteasons  for  making  Friday  a  Day  of  Fasting. 

11.  The  second  book  bound  up  in  the  volume  is  stated  to 
have  been  written  by  Flathri  (nhocallshimself  m  qiua^,  "the 
wretch,  or  miserable")  for  Oonogh,  son  of  Bpen  Mac  Conor 
O'Brien,  who  must  have  been  the  same  as  Bncn  DutF,  son 
of  Brien  O'Brien  of  the  battle  of  Nenagh,  who  was  the  first 
of  that  branch  of  the  O'Brien  family  who  settled  in  the  Castle 
of  Carrig  O'Gonnell,  County  Limerick,  about  1449;  and, 
therefore,  it  follows  thai  Ihis  portion  of  the  MS.  must  have 
been  transcribed  after  that  year.  The  Book  of  Flathri  eon- 
tains  the  following  tracts : 

1.  Charta  humani  Generis,  seu  Speculum  Peocatoris. 

2.  ATrnct  entitled  6pu0  5pabaDe,  *' Stimulus amoris Dei." 

3.  A  Tract  on  Alms. 
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4.  A  Dialogue  between  the  Body  and  the  Soul.  It  is  at 
lJ»e  end  of  this  that  Flathri  ^ves  ua  the  information  above 
stated,  from  which  we  team  that  he  was  the  writer  of  the  vo. 
lame.     And  the  following  tracts  seem  to  be  also  in  his  hand  : 

5.  A  Legend  of  the  Virgin  Mary.  This  is  imperfect, 
wme  leaves  being  lost  between  what  are  now  fots.  14  and  15 
of  the  MS. 

6.  A  Tract  entitled  Oo  reirppocepcpa,  "Of  the  Rule  of 
Prou^ng." 

7.  A  curious  Tract  on  the  institution   of  the  Festival 
All  Sainfs  Day. 

8.  On  the  Miracles  attending  the  birth  of  our  Saviour. 
9>A  Sermon  on  the  Text,   "  Intrate  per  angustam 


10.  The  history  of  the  Right  of  spiritual  Direction  of  the 
Men  of  Ireland. 

11.  On  the  Virtues  of  Faith,  Chastity,  Humility,  Charity, 
Fortimde,  and  Temperance. 

At  the  end  of  this  are  notes  in  Irish,  in  different  handt^' 
giving  two  different  calculations  of  the  number  of  leaves  in 
the  volume.  One  of  these  slates  that  it  contains  six  score 
(which  is  corrected  by  another  hand  lo  seven  score)  leaves 
and  one.  But  a  later  entry  makes  the  number  seven  score, 
and  a  still  later  note  adds,  "  and  three  leaves  over," 

We  gain  but  little  information  from  this  note  :  because  it 
must  always  be  uncertain  whether  it  refers  to  the  whole 
volume,  or  only  to  that  part  of  it  which  was  written  by  Flathn 
for  Dwiogh  O  Brien.  If  it  refers  to  the  whole  volume,  the 
IcMSiutuned  since  the  seventeenth  century,  when  the  note 
appears  to  have  been  written,  will  amount  to  twenty-three 
leaves.  If  only  to  the  book  of  Flathri,  rhe  loss  will  be  130 
leaves.  Let  us  hope,  therefore,  that  the  note  related  to  the 
entire  volume,  which  is,  perhaps,  the  more  probable  supposi- 
tion. There  is  also  another  uncertainty  attaching  itself  to 
the  Irish  mode  of  counting  by  scores,  for  it  was  very 
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to  count  six  score  to  the  liundred  ;  and  it  is  curious  that  if  we 
count  the  volume  so,  the  number  of  leaves  it  now  contains 
will  he  exactly  seven  score  an<l  one;  so  that,  on  this  supposi- 
tion, the  volume  has  remained  uninjured  for  the  last  two  hun- 
ilred  years. 

III.  The  next  part  is  a  collection  of  the  Lives  of  Saints, 
not  all  in  the  same  hand.  The  name  of  the  scribeis  not  given, 
but  the  great  mass  of  this  part  of  the  manuscript  appears  to 
be  in  the  hand  of  William  Mac  an  Legha.  It  contains  the 
following  tracts  : 

1 .  Life  of  St.  Maiglmen,  Abbot  and  Founder  of  Kilmain- 
ham,  near  Dublin. 

2.  Life  of  St.  Mochua,  founder  of  the  Church  of  Timohue, 
in  the  Queen's  County. 

3.  Life  of  St.  Senan,  of  Scattery  Island,  in  the  mouth  of 
the  Shannon. 

4.  Life  of  St.  George. 

5.  Life  of  St.  Gregory  the  Great. 

6.  Life  of  St.  Longinus,  who  pierced  our  Saviour's  sicl^on 
the  Cross,  and  became  blind  in  consequence,  but  was  converted 
to  Christianity. 

J.   Life  of  St.  Juliana. 

8.  Life  of  the  four  Donalds.  A  Legend,  which  begins  by 
telling  us  of  three  students  who  c.ime  from  the  diocese  of  Con- 
nor to  be  cducatetl  by  Muobuthan  O  Carroll,  of  the  Eogba- 
nacht  of  Loch  Lein,  and  abbot  of  Inisfatleu  in  the  Lake  of 
Killamey.  This  Maolsutban,  the  Story  tells  us,  was  spiritual 
director  to  Bricn,  son  of  Kennedy,  i.  e.  to  Brien  Boru. 

9.  A  Legend  of  Nicomedes,  or  Joseph  of  Arimaihea. 

10.  LifeofSt.  Columba  or  Columbkjlle.  Followed  by 
the  curious  legend  of  the  saint,  whilst  he  resided  in  the 
island  of  Aran  in  the  buy  of  Gal  way  :  a  tract  of  which  we 
know  no  other  copy. 

11.  The  Legend  of  the  Seven  Sleepers.  This  tract  ends 
imperfect,  some  leaves  being  lost,  between  fol.  57  and  58  of 
the  manuscript. 
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^^^^^^MMXt  portion  of  the  volume  contun§  threo  tbeolo- 
kival  tnatises : 

I  1.  A  Sermon  on  the  verse  Nonet  in  principio  vigoris  mei. 
P  The  initial  letter  N  (which  M.  (.'hampollion  has  mistuken 
[  for  F)  i«  illuminateii  in  red  and  ornamented,  shewing  tiiat  here 
\  kgan  a  distinct  book,  which  afterwards  came  to  lie  bound 
[  m  with  the  rest,  but  has  no  other  connexion  with  it.  A  foc- 
I  ^bnilcoftbe  beginning  of  this  Sermon  is  given  by  MM.Cham- 
I  poUion  and  Silvestre,  in  the  Palaograpliie  Vniverseile. 
I  2.  Some  Letters  (apparently  of  Pope  Innocent  III.)» 
I  translated  into  Irish. 

I  3.  A  Dialogue  between  the  Body  and  the  Soul.  This  is 
I  the  same  tract  of  which  another  copy  occurs  also  in  this 
rolume,  in  the  portion  of  it  written  by  Flathri  for  Donogh 
0  Brieti.  This  is  probably  the  original,  for  a  note  at  the 
beginning  of  il  tells  us  that  it  was  tninslatcil  into  Irish  by 
Kllliam  Maguibhne  [Mac  Gawney],  and  that  Daniel  O'Con- 
nt'll  induced  him  to  do  so  in  the  year  of  our  Lord  14-13.  The 
tract  is  imperfect,  some  leaves  being  lost  between  fol.  73  and 
M.  74. 

V.  Tbcnfollowsanother  collection  of  Lives  of  .Saints,  con- 
taining three  lives:  this  is  the  oldest  portion  of  the  MS.  and 
is  nnfortuoately  imperfect  at  the  beginning.  It  appears  from 
the  handwriting  (for  no  other  means  remain  of  determining  its 
age),  to  have  been  written  in  the  Mth,  or  beginning  of  the 
I5lh  century.     It  contains — 

1.  A  fragment  of  the  Life  of  St.  Patrick,  imperfect  at  the 
beginning. 

2.  TheLrfeofSt.  Bridgit. 

3.  The  Life  of  St.  Brendan,  imperfect  in  the  middle  ;  the 
defect  is  supplied,  however,  by  a  more  recent  baud:  so  that 
the  tract  is  complete,  although  not  in  its  original  state. 

VI.  Next  follow  two  tracts,  written,  as  aiipcara  from  a 
note  at  the  end,  by  Miiilechlain,  son  of  Illun  Mae  an  Legha, 
for  DoBOgh,  sou  of  Uiieu  Dull  O'Bmn,  "  the  head  of  the 


k 


i 


228 

liospitality  ami  munificence  of  the  English  and  Irish  of  Ireland 
(goll  7  S^mel  nepeno),  the  year  in  which  the  son  of  the  Earl 
of  Ormond  was  treacherously  killed  by  the  Butlers."  The 
son  of  the  Earl  of  Ormond  here  mentioned,  was  probably 
James,  commonly  called  Black  James,  natural  son  of  James, 
fifth  Earl  of  Ormond,  who  was  slain  by  Sir  Pierce  Butler, 
between  Dunmore  and  Kilkenny,  March  17i  1518.  The 
tracta  are — 

1.  An  ancient  Exposition  of  the  Lord's  Prayer. 

2,  An  Account  of  the  Destruction  of  Jerusalem,  entitled 
"  The  Avenging  of  the  Blood  of  Christ." 

VI!.  A  miscellaneous  collection  of  Theological  Tracts, 
containing 

1.  The  Vision  of  St.  Adamnan. 

2.  An  Account  of  the  King  of  the  Medcs  and  Persians. 

3.  Liber  Sentcntiarum.  A  fac  simile  of  part  of  this  Trea- 
tise is  given  by  M,  ChampolHon  in  his  PaUtographie  Univer- 
xelle.     It  consists  of  nineteen  chapters. 

4.  A  Treatise  on  RepenUncc. 

5.  A  Tract  entitled,  ^leo  micliil  lep  m  beirc,  "  Michael's 
Combat  with  the  Monster." 

6.  A  Tract  entitled,  "The  Ambition  of  the  Angel,  and  the 
l>anlshment  of  Adam  out  of  Paradise." 

7.  A  very  short  Tract,  without  title,  on  the  same  subject. 
On  the  lower  margin  the  transcriber  has  written  in  Irish,  "  I 
have  not  found  any  more  of  this  narrative  to  write;"  so  that 
it  is  probably  incomplete. 

8.  A  Tract  entitled,  "  Words  on  the  Sacrament :"  This  is 
a  sermon  or  theological  discourse  on  the  Lord's  Supper,  At 
the  end  is  this  note:  "  I,  John,  son  of  the  Earl  of  Desmond, 
wrote  this  at  Carrig  o  Gonnell  (o  Cappaij  o  ComneLL)  in  order 
to  assist  my  companion,  and  faithful  tutor,  MaJleehloin  Mac 
Illion."  This  was  probably  John,  son  of  Thomas,  Earl  of 
Desmond,  who  died  1536. 

9.  A  Tract  entitled,  "  History  of  the  Monks  of  Egypj  " 


Tbe  remuning  p>ges  of  Uie  rolumc  codUud  only  Moe 
BcribbUng  of  no  unparunoe  or  mlefeat. 

Mr.  Uuband  Smitii  exbibtied  to  the  Acatkny  a  "nib- 
bing" taken  from  the  tomlMloDe  o(  WjliUm  O' Byrne  (a-O. 
1369),  in  the  cathedral  of  OUl  i,«ghlia,  county  of  Carlov. 

This  tombstone  baa  been  noticed  but  ilightly  in  the 
"History  and  Aotiquidea  of  the  County  of  Carlov,"  by 
John  Ryan,  Esq^  published  in  td33,  from  which  Mr.  Smith 
read  k  pawage  (pp.  344  and  343),  in  which  a  few  words  of  the 
iiucripiion  are  given,  so  as  to  identily  the  stooe,  which  is  nid 
to  be  "generally  reputed,  eveo  by  men  of  education,  lo  be 
that  of  a  Bishop  Kavanagb,"  but  the  writer  profeaws  his 
"  inability  to  decipher  the  entire,"  and  adds,  that  be  "  ooald 
aot  discorer  the  exact  year  inscribed  oa  the  tonb." 

The  rubbing,  now  exbilntcd  by  Mr.  Ssnih,  was  made  by 
Mr.  Robert  J.  Gabbett,  of  Cahimkoyle,  County  of  Limerick, 
and  the  ii»cripdoo,  as  dedpbered  from  tiiis  robbing,  is  as 
follows: 

^i(  \im  ^illtltrnas  otnin  filtns  tnontnaif  &lii  S9fl> 
Iclmi  &lii  Sabtb  ni6  Gmnosas  it  iCorialasbt  n  ballntrbit- 

na^  at  baiatnsts  F'tinis  Ira^lmirnsts obit  itii.  bit 

mntsts  3^nii  B:  tP.  fiLam^.  Ixix.  ii  tfos  93xinis  WHann 
lUtDanaali  filta  iCXaniui  tlit  fionati  (  )  nnuns  qni 

Dbiii .  .  .  .itit  BunMS  ....  3*.  v.  fO.  ma. ... .  @aonia 
antmainis  ptairmctai  btits.     ^mro. 

SeTeral  contnctionf  occur  in  the  inscription,  which,  how- 
ercr,  are  esmly  filled  op ;  a  few  tetters  also  are  wanting  on 
die  edge  of  the  stone,  which  Mr.  Simtfa  had  little  dovfal  be 
•appBed  eorrectly  from  the  cooiext.  The  only  word  he  «m 
viable  to  read  was  the  title,  or  designation,  as  be  aoppoKd, 
bUowing  the  name  of  Dooalm,  or  Donogh  Karanagh,  and 
ending  in  the  dtmyllable  "  noneos."     Blanks  are  left  oa  tike 

kUODc  for  the  exact  dale  of  the  decease  of  Winna  Kavamefa 
I . 


from  which  Mr.  Smith  Htnted  bis  conjecture  that  she  was  still 
living  when  the  stone  was  placed  over  her  husband's  grave 
The  name  "inominatuB,"  Mr.  Smith  suggested,  might  be  a 
latinization  of  the  Irish  Christian  name  "  Fearganonym" 
(literally  "a  man  without  a  name"),  which  appears  frequently 
in  the  Patent  Kotis  and  other  historical  documents  of  thia  pe- 
riod, as  one  commonly  in  use  among  various  septs  and  families 
of  Irish  descent.  He  read  an  extract  from  the  Patent  Roll  of 
the  28ih,  29th,  and  30th  Henry  VIII.  (dorso,  I.tsi.  3.)  of  the 
enrollment  of  an  "  Indenture  between  Lord  Leonard  Gray, 
Viscount  Grane,  the  King's  Deputy,  and  Fergynanym  Roe 
O'Byrne,  whereby  it  is  agreed  thai  the  said  Fergynanym 
shall  be  the  king's  faithful  subject,  and  serve  at  hustings  with 
his  power,  at  his  own  expense  ;  that  he  shall  pay  to  the  King's 
use  four-pence  Ir,  yearly,  for  every  horse,  mare,  cow,  bull 
and  ox,  being  in  future  in  the  town  of  Ballihorsy,  Cowlyth, 
Dwiy,  Dromor,  and  Kilparke.  And  the  Deputy  shall  main- 
tain and  defend  said  Fergynanym,  and  his  tenants,  Stc,  and 
the  possesi^ions  in  the  towns  aforesaid,  against  all  men,  as 
well  English  as  Irish."— !7  Sep.   1536. 

The  O'Byrne  mentioned  in  this  indenture,  Mr.  Smith  sup- 
poses was  the  same  whose  tomb  remains  in  the  Cathedral  of 
Old  Leighlin. 

In  conclusion,  he  suggested  that  careful  rubbings  of  the 
tombstones  which  yet  remain  in  the  various  churches  and 
abbeys,  especially  in  Kilkenny  and  Cork,  and  other  places 
in  the  south  of  Ireland,  and  which  are  every  day  fast  disap- 
pearing under  the  hand  of  time,  would  preserve  a  vast  deal 
of  curious  information,  of  no  ineunsiderable  value  to  the  topo- 
grapher,  the  genealogist,  and  the  histuriun. 

Mr.  Ball  brought  under  the  notice  of  the  Academy,  as  an 
unobserved  fact,  a  beautiful  provision  in  the  fwtus  of  ttie 
Hpined  dog-fish  (Acanthias  vii/(/aru),  by  which  the  mother  is 
protected  from  being  lacerated  by  the  spines  of  the  young 
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icfore  birtli.  He  exhibited  two  perfectly  developed  young, 
Mk-b  he  had  taken  from  the  mother  on  the  30th  of  Novem- 
ber last;  in  these  the  spines  were  each  covered  at  the  point 
with  a  small  knob  of  cartilage,  fastened  by  straps  of  the  same 
mateiial,  passing  down  one  on  each  of  the  three  sides  of 
spine,  in  such  a  manner  as  evidently  to  become  easily 
itached  at  birth,  thus  allowing  the  little  animal  to  commence 
life  effectively  armed.  He  mentioned  that  the  female  ia 
ijuestion  contained  a  lai^e  number  of  eggs,  in  various  atutes 
of  development,  tn  addition  to  the  two  fully-formed  young; 
and  he  took  occasion  to  remark,  that  this  fiiib  is  so  destructive 
to  herrings  that  fishermen  look  on  it  with  abhorenco :  in  this 
he  thought  they  were  wrong,  for  he  considers  th-it  some  of 
success  of  fishing  with  driving  nets  is  to  be  attributed 
the  headlong  haste  with  which  shoals  of  herrings  go  aJong 
when  pursued  by  enormous  packs  of  dog-fishes,  and  that  thus 
diey  serve  man  rather  than  injure  bim.  Fishermen,  however, 
ilntroy  the  dog-fish  whenever  it  falls  into  their  power,  as  they 
did  the  specimen  which  gave  occasion  to  this  notice. 

Dr.  Allmun  mentioned   an  analogous  fact  in  the  ova  of 
CriatateUa  mucedo. 


I*    Wo  , 
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Rev.  N.  J.  Halpin  commenced  the  reading  of  a  paper  o 
i  in  the  life  of  IShaksperc. 


Hev.  Dr.  Drummond  presented  to  the  Museum  an  ancient 
C^ham  inscription,  on  the  part  of  FrancisW.  Jennings,  Esq. 
Mr.  Kobert  MiiUet  prt-sented  a  drawinj,;  of  a  silver  antique 
ring  found  in  Ireland,  and  presented  to  the  i3riliali  Museum 
by  Lord  Enniskiilen,  contuiiiiii^  an  iiisciiption  in  chaructirs 
iinemhiing  Chinese. 

DONATIONS. 

Proceedinijs  connected  with  the  magntlUal  and  meteoro- 
l  Conference,  held  al  CamOridi/e,   in  June,    1845.     Pre- 
Vuntcd  by  the  Association. 


The  Laws  of  the  Tidea  on  the  Coast  of  Ireland^  at 
inferred  from  obatrnations  made  in  connexion  with  the 
Ordnance  Survey  of  Irttand.  By  G.  B,  Airy,  Esq.  F.H.S.&c. 
PreseQtL-d  by  the  Author. 

Transactions  of  the  Geoloyical  Society  of  London. 
Sucoiid  Series,  Vol,  Vll.  Parts  1  and  2.  Presented  by  the 
Society, 

On  the  Heat  of  Vapours.  By  Sir  J.  W.  Lubbock. 
Presented  by  the  Author, 

Philosophical  Transactions  Jbr  Ike  Year  1845.  Part  1. 
Presented  by  the  Royal  Society. 

Reduction  of  the  Greenwich  Observations  of  Planets,  from 
1750  to  1830.  Greenwich  Astronomical  Obseroalions,  for 
1843.      Presented  by  the  Koyal  Society. 

Journal  of  the  Royal  Asiatic  Society.  No.  XVI. 
Part  I.   1845,     Presented  by  the  Society, 

Dramatic  Sketches,  and  other  Puems.  By  the  Rev. 
J;iine9  Wills,  M.R.  I.  A.      Presi'nted  by  the  Author. 

Eleventh  Annual  Report  of  the  Poor  Law  Commiasionert, 
with  Appendices,  for  1845.  Presented  by  the  Com  mission  en. 
The  Repeal  Dictionary.     Part  1.     By  John  O'Connell, 
Esq.    M,  P,      Presented  by  the  Author. 

Inaugural  Adiiress  to  the  Members  of  the  Temperance 
Institute  in  Cork.  By  Edward  ICinnealy,  Esq.  Presented 
by  the  Author. 

An  old  Dutch  Tobacco  Box,  found  near  Newmarkett 
County  of  Clare,     Presented  by  Sir  Lucius  O'Brien,  Bart. 

Vertical  Sections  of  the  Geological  Survey  of  Great  Bri- 
tain. Sheet  No.  9.  Presented  by  the  Chief  Commissioners 
of  Woods  and  Land  Hcvenues,  on  the  part  of  Her  Majesty's 
(iuvernmcnt. 

Results  of  the  Mackerstoun  Observations,  No.  I,  I'rc- 
Bi'iited  by  J.  Allan  Broun,  Esq. 


RBV.  HUMPHREY  LLOYD.  D.D.,  Presidenl,  in  the 
Chair. 

John  Aldridge,  M.  D.,  an<l  George  Lefroy,  Esq.,  were 
elected  Members  of  the  Academy. 

The  reading  of  the  Rev.  N.  J.   Halpin's   Paper,  on  some 
pBW^esin  tbelifeof  Shakapere,  was  resumed  and  concluded. 

tThe  object  of  this  paper  is  to  vindicate  the  poet's  memory 
D  aspersions  thrown  upon  his  character,  as  a  father  and  a 
band,  by  Malone,  Drake,  De  Quincey,  Moore,  &c. 
Those  aspersions — unfounded  in  either  fact  or  tradition — 
are  chiefly  inferences,  rashly  drawn,  from  the  poet's  last  will 
and  testament,  and  consist  of  two  charges,  viz. :  favouritism 
towards  one  of  his  daughters,  and  neglect  of  his  wife:  which 
Drake  lays  down  as  "  the  most  striking  features"  of  that  do- 
cument. To  these  are  added,  from  other  sources,  calumnies 
respecting  the  education  of  his  children,  and  jealousy  of  his 
wife ;  all  of  which  it  is  the  object  of  the  paper  to  refute. 

The  inference  of  favouritism  towards  his  eldest  daughter, 
Heduced  from  the  unetfual  division  of  his  property,  is  shown  to 
be  iaise,  by  proving  that  the  inequality  was  the  result  of  the 
unduiiful  conduct  of  the  younger,  who  had  married  a  person  of 
inferior  station,  who  was  either  unable  or  unwilling  to  make  a 
Kttlement  upon  her  or  her  issue;  whereas  the  elder  had  made 
a  match  to  her  father's  entire  satisfaction.  Malone,  Drake,  &c, 
assert  that,  at  the  time  of  making  his  will,  the  poet  was  igno- 
rant of  bis  second  daughter's  marriage,  and  still  spoke  of  her 
a»  an  nnmarried  woman  :  whereas  the  reverse  is  the  fact.  He 
»as  aware  of  the  marriage,  and  thereupon  made  the  final  dis- 
position of  hie  property;  and  though  his  resentment  prevented 
him  from  mentioning  the  husband's  name,  he  still  indirectly 
^^tecognizGS   the  marriage,   by  including  him  as  the  husband 
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with  wliom,  at  the  end  of  three  years,  his  (laut;hter  may  b« 
found  united  in  wedlock.  The  t/1ause»  of  the  will  (from  which 
these  facte  arc  elicited)  are  fully  diseusscd,  and  the  memory 
of  Shakspcre  rescued  from  the  charge  of  "  favouritism"  or 
unjust  partiality. 

The  charge  respecting  bia  supposed  neglect  of  his  wife  is 
next  examined.  It  rests  upon  three  points:  the  omission  of 
her  name  in  the  flrst  draft  of  hitj  will;  the  neglect  of»ny 
ostensible  provision  for  her  support;  and  the  interlineation 
which  conveys  to  her  his  "second  best  bed."  Molone,  fol- 
lowed by  Drake  and  others,  interprets  these  facts  into  proofs 
of  the  unhappiness  of  the  marriage  through  life,  und  the  uu- 
fiiendly  feeling  wiih  which  it  closed  in  death.  The  last 
point,  in  particular,  Malone  construes  into  "cutting  her  off," 
not  with  a  shilling,  but  an  old  piece  of  furniture;  and  Moore 
translates  it  into  "a  bitter  sarcasm." 

With  reference  to  the  first,  Mr.  Hulpin  argues  that  Uio 
poet's  omission  of  his  wife's  name  in  the  first  draft  of  the  will, 
and  the  subsequent  interlineation,  no  more  imply  the  absence 
of  conjugal  love,  than  the  similar  omission  and  intcrlinvatioii  of 
his  friends'  and  fellows'  names  (Burbage,  Hemings,  and  Con- 
doll)  inlimale  hi*  want  of  friendship  for  them — an  ititerence 
which,  in  their  case,  the  biographers  never  thought  of  drawing. 

With  reference  to  the  second,  Mr.  H.  concurs,  to  a  certain 
extent,  with  Mr.  Charles  Knight's  solution  of  the  point, 
namely,  the  provision  already  made  by  law, — the  widow  being 
entitled  to  dower,  or  the  third  of  all  her  husband's  freehold 
property  during  her  life ;  and  further  suggests,  from  other 
provisions  of  the  will,  the  extreme  probability  that  she  and 
her  children  had  been,  previous  to  her  marriage  with  tliu 
poet,  provided  for  by  a  marriage  settlement,  and  tliat  she 
consetiuently  had  brought  him  a  fortune. 

With  respect  to  the  third,  the  vindication  which  Slewiiii 
suggested  is  confirmed  by  reference  to  the  testamentary  faabiU 
of  the   times  ;  and  the  bei]Uest  is  proved,  by  parallel  with  » 
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•tmilar  bequest  of  William  Herbert,  first  Earl  of  Pembroke,  t 
Qticen  Elizabeth,  to  have  conveyed,  not  "  a  hitter  sarciisiDtV 
but  the  tender  momorial  of  a  love  and  attachment  siirviving 
ihe  grave. 

The  calumnies  derived  from  the  will  heiitg  thus  disposed 
of,  Mr.  Ilalpin  nest  adverts  to  the  poet's  allejijcd  neglect  of  the 
daty  of  a  father  in  the  education  of  hi*  children.  Urake  as- 
serts Ihsit  neither  of  his  daughters  liad  been  taught  to  write ; 
and  suat^ns  his  ussortion  on  the  evidence  of  a  legal  document 
stiil  exiiting,  attested,  as  he  thinks,  by  tlie  mark  of  his  daugh- 
ter Judith. 

This  calumny  the  author  treats  as  a  superfetatton  of  the 
similar  degrading  ignorance  ascribed  to  the  father  of  the  poet, 
but  without  the  shiulow  of  evidence  in  the  document  on  which 
it  is  founded.  A  fuc-similc  of  the  signatures  to  the  entry  on 
the  books  of  the  corporation  of  Stratford-upon-Avon  (pub- 
lished by  Mr.  Knight),  amongst  which  John  Sfaakftj>ere 
is  said  to  have  figured  as  a  marksman,  exhibits  the  name 
of  ifaat  worthy  corporator  without  any  mark  ;  proves  that 
the  mark  assigned  to  him  belongs,  in  reality,  to  Geot^ 
Wbntely,  the  high  baililf  for  the  current  year;  and  leads  to 
the  juster  inference  that,  so  far  from  not  being  able  to  write 
at  all,  John  Shakspere  probably  wrote  the  best  hand  of  any 
man  in  the  corporation. 

With  reference  to  the  daughters,  the  assertion  as  to  both 
is  disproved  by  the  production  of  ajitc-simile  of  the  signature 
of  the  elder  ^Susanna)  affixed,  with  her  seal,  to  a  legal  instru- 
ment still  existing ;  and  with  reference  to  the  younger,  it  is 
thewn  to  rest  on  an  ignorant  or  wilful  mistranslation  of  the 
vord  tiynum  into  mark,  intitead  of  seal,  &c. 

The  pa^r  goes  on  to  argue,  from  the  nearness  of  their 
births,  tliat  both  daughters  were  educated  together;  that 
whatever  instructions  or  accomplishments  the  one  had  re- 
ceived, the  other  had  at  least  the  same  opportunities  uf 
ftcqutring;  and  that,  as  Susanna  is  recorded  to  have  been  a 


woman  of  high  attainments,  it  may  l>e  justly  inferred  that 
Judith  was  not  deficient. 

The  character  of  Susanna  Shakspere  is  then  discussed,  and 
her  moral,  intellectual,  and  poetical  faculties  asserted  on  the 
evidence  of  a  contemporary.  That  her  education  embraced 
the  Latin  language,  at  least,  is  proved  by  the  production  of 
one  indisputable,  and  several  probable,  pieces  of  her  composi- 
tion in  Latin,  as  well  as  English  metres;  and  the  whole  ia 
brought  to  a  conclusion  by  a  vindication  of  her  mother's  me* 
mory,  on  the  testimony  to  her  virtues  furnished  in  the  monu- 
mental inscription  placed  over  her  remains  by  the  piety  and 
love  of  this  exemplary  daughter. 

Edward  J.  Cooper,  Esq.,  made  some  remarks  upon  the 
four  Comets  which  were  lately  visible,  and  which  were  all 
observed  in  one  night  at  Markree — namely,  Biela's  double 
comet,  the  two  comets  of  De  Vico,  and  Brorson's  comet. 
He  likewise  read  a  communication  from  Professor  Schuma- 
cher respecting  a  fifth  comet,  which  has  just  been  discovered. 

The  President  conunenced  the  reading  of  a  paper  '*  On 
the  Variations  of  the  Magnetic  Declination  at  Dublin,  as 
deduced  from  four  years'  observations." 

DONA'linNS. 

Abhandlungen  der  Koniglichen  Gessellschafi  der  Wisaens- 
chqften  zu  Gottingen.  W"'  Band  von  den  Ja/tren  1843-4. 
Presented  by  the  Society. 

Bericht  uber  die  zur  Bekanntmachuiig  guigneiten  Ver~ 
handlungtn  der  Koniglichen  Preuss.  Akademit  der  Wisaens- 
cha/hn  zu  Berlin.      From  July,  1843,  to  June,  1845. 

Abhandlungen  der  Koniglichen  Akademie  der  ftisaetu- 
ehafien  zu  Berlin.  For  1842  and  1843.  Presented  by  the 
Aciwlt-my. 
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May  25. 

REV.  HUMPHREY  LLOYD,  D.D.,  President,  in  the 

Chair. 

It  was  resolved,  on  the  recommendation  of  Council,  that 
a  sabscription  be  opened  for  the  purchase  of  the  Domnach 
Airgidy  and  that  the  Academy  do  subscribe  fifty  pounds. 


The  President  resumed  and  concluded  the  reading  of  his 
paper  **  On  the  Variations  of  the  Magnetic  Deplination." 

The  observations  at  stated  hours,  in  the  Magnetical  Ob- 
servatory of  Dublin,  commenced  November  1,  1838,  the 
hours  of  observation  being  at  first  limited  to  the  day.  In  the 
be^nning  of  the  year  1840,  the  observations  were  taken  every 
alternate  hour^  night  and  day,  according  to  the  more  compre- 
hensive scheme  which  received  the  sanction  of  the  Royal 
Society,  and  which,  under  the  recommendation  of  that  body, 
has  been  followed  in  more  than  thirty  observing  stations 
scattered  over  the  whole  globe.  This  plan  has  been  in  ope- 
ration at  the  Dublin  Observatory  until  January  1,  1844, 
when  it  was  discontinued,  four  years'  observations  having 
been  found  fully  sufficient  for  the  determination  of  all   the 
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corresponds  with  the  mcnn  variation  for  tlie  whole  period;  the 
nocturnal  oscillation  vanishing;,  and  the  course  of  the  repre- 
sentative curve,  from  10  p.m.  to  9  a.m.,  being  in  all  nearly 
a  straight  line.  Thus  the  curves  for  the  separate  months  a|>- 
pear  to  distribute  themselves  into  two  groups,  depending  upon 
the  position  of  the  aun  to  the  north  or  south  of  the  equator; 
and  it  is  remarkable  that  the  transition  from  one  to  the  other 
system  appears  to  take  place  abruptly,  and  almost  per  sallum. 

The  whole  range  is  nearly  the  same  in  each  of  the  six 
summer  months.  The  maximum  range  occurs  in  April,  and 
its  amount  is  I.^'.S  ;  this  maximum  is  followed  by  a  secondary 
minimum  in  July,  which  is  succeeded  by  a  secondary  maxi- 
mum in  August.  There  is  a  sudden  change  in  the  mag- 
nitude of  the  range  from  February  to  March,  and  again 
from  October  to  November.  The  minimum  range  occurs  in 
December,  and  its  amount  is  T'.O. 

The  physical  dependence  of  the  phenomena  of  the  changes 
of  the  declination  upon  the  sun  is  evident  from  the  fact,  that 
they  observe  a  diurnal  and  an  annual  period.  In  addition  to 
this  fundamental  fact,  it  has  been  long  ago  observed,  with 
respect  to  the  diurnal  change,  that  the  time  of  the  masimum 
of  westerly  declination  follows  the  sun's  meridian  passage  at 
a  nearly  constant  interval,  and  that  the  morning  iind  evening 
minima  are  in  like  manner  connected  (although  not  so  closely) 
with  the  hours  of  sunrise  and  sunset;  and  another  point  of 
connexion  between  the  cause  and  effect  has  been  established 
by  the  fact,  long  since  observed,  of  the  greater  magnitude  of 
the  range  in  summer  than  in  winter. 

Dr.  Lloyd  proposes  to  show  that  the  sun  acts  by  means  of 
its  heating  power  (as,  in  fact,  is  assumed  both  in  the  bypiv 
thesis  of  Canton  and  that  of  Christie) ;  and  that  the  connexion 
between  the  changes  of  declination  and  those  of  temperature 
is  more  intimate  than  has  been  hitherto  supposeil. 

The  force  which  produces  the  deviation  of  the  magnet 
from  its  mean  position,  at  any  moment  of  the  day,  is  mea- 
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ared  by  the  rine  of  that  dprjation, — or,  ^incc  the  deviation  ii 
•tmall,  !>)■  llie  angle  of  dcvialion  itself,  or  by  ihe  ordinate 
of  the  diurnal  curve  ;  and  ihc  sum  of  all  these  forces 
throughout  the  day,  or  the  integral  of  the  diurnal  action,  in 
measured  hy  the  area  of  the  diurnal  curve.  Dr.  Lloyd  hns 
computed  this  are;i  for  the  several  months  of  rhe  year ;  and, 
on  comparing  it  with  the  corresponding  area  of  the  diurnal 
cane  of  temperature,  he  finds  Uiat  there  is  a  marked  agreement 
^^  the  course  of  the  two  functions.  The  slight  dissimilarities 
^ich  exist  between  them  may  he  accounted  for  by  the  cir- 
mstance,  that  it  is  to  the  heating  power  of  the  sun,  exerted 
I  the  earth's  xurjhce,  and  not  upon  its  atmogphere,  that 
!  must  ascribe  the  changes  of  declination  ;  and  the  auihor 
tAs  assured,  that  iis  soon  as  we  arc  in  possession  of  <i,iiu,  re- 
eling the  diurnal  changes  of  temperature  of  the  earth's 
irfacc,  sufficient  to  institute  a  comparison  similar  to  that 
»  made  with  the  temperature  of  the  air,  the  agreement  of 
e  laws  will  be  found  to  be  still  more  complete. 


Annual  Variation. 
The  annual  variation  of  the  declination  was  discovered  by 
■^CbssiBit  in  1786,  It  appeared  from  the  observations  of  Cas- 
riiii,  that  the  north  pole  of  the  magnet  moved  to  the  east 
daring  three  months,  viz.,  from  the  vernal  equinox  to  the 
summer  solstice  ;  and,  consequently,  the  declination  dtmi- 
mthed.  During  the  remaining  nine  months,  \-iz.,  from  the 
lummer  solstice  to  the  vernal  equinox,  it  moved  to  the  u.est, 
faA  the  declination  increased.  The  increase,  during  the  nine 
\  IBOnths,  preponderated  over  the  decrease,  which  took  place 
xing  the  remaining  three ;  and  thus  the  declination  was 
Ifeater  at  the  close  of  the  year  than  at  the  commencement, 
excess  is  the  yearly  amount  of  the  secular  change, 
jbich  was  then  additive. 

Although  the  law  of  the  annual  variation  may  he  traced 


in  the  subsequent  observations  of  Gilpin  and  Bowditcli,  it  has, 
nevertheless,  escaped  llic  attention  of  more  recent  observers. 
There  is  but  a  faint  indication  of  its  existence  in  the  Gottiii- 
gen  observations,  which  were  made  at  the  hours  of  8  a.  m.  and 
1  P.M.;  and  Professor  Gauss  finds,  in  tlie  mean  results  de- 
duced from  these  hours,  no  "  important  fluctuation  dependent 
on  season,"  A  similar  negative  result  is  deduced  by  Dr. 
Lamont  from  the  Munich  observations,  which  were  made 
twelve  times  in  the  day. 

It  will  be  easily  understood,  that  the  determination  of 
the  annual  variation  is  much  more  difficult  than  that  of  the 
diurnal  change;  both  on  account  of  the  much  smaller  fre- 
quency of  the  period  itself,  and  the  diiEculty  of  preserving 
the  instrument  in  the  same  unchanged  condition  during  the 
much  longer  time,  or  of  determining  and  allowing  for  its 
changes  when  they  do  occur.  The  Dublin  observations 
appear  to  possess  a  peculiar  value  for  this  determination. 
Since  the  spring  of  1841,  the  magnet  of  the  declinometer  has 
remained  absolutely  untouched;  and  the  suspension  thread 
(which  elsewhere  has  frequently  broken)  has  continued  per- 
fect since  the  instrument  was  first  mounted. 

The  course  of  the  annual  variation  in  Dublin,  as  deduced 
from  the  results  of  the  years  1841-4,  is  as  follows: 

1.  During  the  first  three  months  of  the  year,  the  mean 
daily  declination  is  nearly  coJistant. 

2.  In  the  month  of  April  the  declination  begins  to  I'n- 
crease;  and  it  continues  to  increase  until  the  beginning  of 
August,  when  it  attains  its  maximum. 

3.  From  the  beginning  of  August  it  decreases ;  and  the 
decrease  continues,  with  rapidity,  until  the  end  of  the  year, 
when  the  declination  is  about  five  minutes  less  than  at  the 
commencement. 

4.  The  increase,  from  the  beginning  of  April  to  the  be- 
ginning of  August,  is  four  minutes.  The  decrease,  from  the 
beginning  of  August  to  the  beginning  of  January,  is  nine  mi- 
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however,  miicli  more  consitierablc  tbun  the  latter,  and  the 
difference  reaching  a  maximum  about  10  r,  m. 

It  thus  appears  that  the  mean  daily  disturbance  obeervca 
a  regular  period,  both  in  magnitude  and  direction  ;  and  this 
period,  it  is  worthy  of  remark,  is  precisely  the  reverse  of  that 
of  the  regular  diurnal  movement, — the  mean  position  of  the 
magnet  being  nearly  constant  during  the  night,  the  mean  dis- 
turbance during  the  day; — the  principal  oscillation  of  the 
magnet,  in  the  regular  movement,  being  to  the  west  during 
the  dny,  while  that  of  the  irregular  movement  is  to  the  east 
during  the  night.  From  these  remarkable  relations  it  seens 
evident  that  the  two  classes  of  phenomena  are  physically  con- 
nected ;  and  Dr.  Lloyd  is  led  to  regard  the  disturbance  which 
prevails  about  10  p.m.,  as  an  irregular  reaction  from  the 
regular  day  movement,  and  dependent  upon  it  both  for  its 
periodical  character  and  for  ita  amount. 

If  this  hypothesis  be  a  just  one,  it  wilt,  of  course,  follow 
that  the  magnitude  of  the  mean  disturbance  will  vary,  in  some 
direct  proportion  to  the  daily  range,  and  should,  therefore, 
he  greater  in  summer  than  in  winter.  This  (which  is  con- 
trary to  the  results  deduced  by  Professor  Kreil  and  Colonel 
Sabine,  with  reference  to  l\ie  frequency  of  disturbances  ex- 
ceeding a  certain  limit)  appears  to  be  the  fact.  The  mean 
disturbance,  deduced  from  the  observations  of  1843,  is,  for 
the  summer  six  months,  2'.9,  and  for  the  winter  2'.2 ;  so  that 
it  observes  an  annual  as  well  as  a  diurnal  period. 

It  by  no  means  necessarily  follows,  from  the  results  now 
stated,  that  all  disturbances  have  a  periodical  character. 
There  probably  are  two  classes  of  disturbances,  the  results 
of  distinct  physical  causes,  of  which  one  observes  a  period, 
while  the  other  is  wholly  irregular;  and  it  is  manifest  that, 
in  such  a  case,  the  period  of  the  former  will  necesBarily  be 
impressed  upon  the  resultant  mean  distui  hiince.  Dr.  Lloyd 
staled  that  he  had  instituted,  during  the  last  year,  a  scries  of 
observations  at  short  intervals,  which  seem  to  afford  the 
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testily  this  by[N>tli«sis  Bnd  of  dietinguiRliini:  the  two  clasaes 
dtsttirlKinceH,  if  tbcy  really  co-exist,  llie  inspection  of 
ie«e  oliserrations  bai  nearly  satis&eil  him  of  the  trul  h  of  tliis 
view :  and  he  believes  that  it  will  be  foiinil,  upon  a  more  minulc 
examination,  that  llierc  are  two  classes  of  dislurlxtnccs,  one 
prriodicai  and  local,  the  other  irrei/ular  and  universal.  Of 
ihe  former,  the  principal  (if  not  the  only  one)  is  that  which 
occurs  about  10  p.  m.,  and  which  causes  the  north  pole  of  the 
m^net  to  deviate  to  the  east.  The  magnitude  of  this  dis- 
turbance is  on  the  average  lO'.O ;  and  its  mean  duration  is  ao 
boor  and  a  half.  The  epoch  of  the  maximum  of  easterly  deflec- 
tion varies  from  7^  p.  m.,  to  1^  a.  m.,  the  mean  epoch  being  a 
few  minutes  before  10  p.m.  ;  and,  hence,  it  is  evident,  that  its 
effect  on  the  monthly  mean  curve  is  to  produce  a  general  in- 
crease of  the  negative  ordinate  between  these  limits  of  time, 
as  well  as  the  minimum  which  occurs  at  10  p.m. 

It  seems  to  follow  also,  from  these  facts,  that  the  ordinary 
mode  of  grouping  the  observations,  by  taking  the  mean  of  all 
the  results  at  the  same  hour, — although  it  truly  gives  the 
meatt  diurnal  curve  for  the  period  embraced  by  the  observa- 
tiona, — does  not  represent  the  actual  course  of  the  movement 
during  any  one  day.  In  or<ler  to  obtain  the  representative, 
or  t!fpe  curve,  as  tt  may  be  called,  it  seems  necessary  to  com- 
liine  the  results  in  a  different  manner,  of  which  the  author 
hopes  to  speak  more  fully  upon  a  future  occasion. 


Mr.  Ball  exhibited  a  specimen  of  ApteryxAustralis,  recently 
purchased  for  the  University  Museum,  and  made  someobser- 
vaiions  on  the  species,  referring  to  the  elaborate  papers  of 
Varrell  and  Owen  in  the  Transactions  of  the  Zoological  So- 
ciety of  London.  He  noticed  tlie  adaptation  of  the  position 
of  the  nostrils  of  the  bird  to  its  wants;  being  placed  at  the 
end  of  the  bill,  it  is  enabled,  by  its  powerful  olfactory  appa- 
rntus,  to  detect  the  burrowing  larvse  on  which  it  fewls.  This 
i*  accomplished  by  snipes,  woodcocks,  &c.,  by  means  of  ex- 
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interment.  On  learning  this,  we  proccciiml  to  make  an  ex- 
cavation in  the  second  mound,  and  found  there  also  some 
bones,  and  a  broken  pipe,  of  a  very  large  size,  but  in  shape 
resembling  the  common  tobacco  pipes  of  the  country. 

"While  thus  engaged,  an  old  man,  one  of  my  tenants, 
came  up  to  me,  and  inquired  whether  1  had  ever  seen  'the 
North  House,'  that  had  been  found  on  my  property,  not  far 
from  the  place  where  we  then  were.  I  bad  never  heard  the 
term  '  North  House'  before,  and  asked  him  what  he  meant. 
*  Ob,"  he  said,  '  a  kind  of  house  under  ground,  made  of  iai^e 
flags  and  stones,  with  a  passage  like  a  large  sewer  lead- 
ing to  it.'  The  North  House,  to  which  he  referred,  proved 
to  have  been  completely  destroyed  ;  the  stones  had  been  car- 
ried away  for  building  some  years  previously.  Butoneof  the 
fields  in  my  demesne  at  Hampton,  having  been  usually  called 
'The  North  House  meadow,'  although  the  origin  of  the 
name  had  never  before  suggested  itself,  it  occurred  to  me  as 
not  unlikely  that  the  name  might  have  been  given  to  it  in 
consequence  of  one  of  these  North  Houses  having  been  at 
some  time  discovered  in  it. 

"  With  the  view  of  ascertaining  this,  we  proceeded  to' make 
excavations  in  different  parts  of  the  field,  aud  at  length  we 
happened  upon  the  top  stone  of  just  euch  a  chamber  as  the 
old  man  had  described. 

"  It  was  constructed  with  largo  stones,  in  the  rudest  man- 
ner ;  the  one  stone  projecting  beyond  that  immediately  below 
it,  till  a  kind  of  bee-hive  arch  was  formed  :  its  height  might 
have  been  six  feet,  and  its  diameter  perhaps  the  same.  There 
was  a  winding  passage,  or  scwcr,  about  three  feet  in  height, 
and  the  same  in  breadth,  constructed  also  of  large  flags  and 
stones,  and  probably  twenty  yards  in  length,  leading  into  il, 
and  a  small  funnel,  not  more  than  one  foot  in  its  dimensions, 
at  the  opposite  side  of  the  chamber :  the  passage  and  tlic  fun- 
nel were  probably  much  larger,  but  they  had  been  broken 
into  as  they  approached  the  surface  of  the  hill.  We  traced 
the  side  walls  for  a  considenible  distance.      There  was  00 
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ceiutinl  used  in  the  construction  of  tikis  North  House.     WiJ 
found  in  it  bones  of  osen  and  swine,  and  some  sea  shell* 
also  tlK  bones  of  birds,  brought  there,  probably,  by  foxes.   -ll 

"  There  was  a  larger  and  better  defined  mound  than  those 
1  have  mentioned,  on  the  edge  of  the  sea-clitf,  neat  Knock- 
ingen,  or  Knocknagen,  just  where  the  iiltie  river  Delvin, 
dividiog  the  counties  of  Dublin  and  Meath,  fulls  iutu  the 
sea,  and  forms  a  small  sandy  bay.  A  poriion  of  this  mound 
had  been  already  washed  away,  and  the  remainder  ecemcd 
destined  soon  to  share  the  same  fate.  On  the  beach  imme- 
diately below  there  were  several  immense  stones,  which  ap- 
parently had  fallen  from  the  mound.  There  was  also,  perhaps 
a  hundred  yards  to  seaward,  a  considerable  number  of  similar 
stones.  I  could  not  help  thinking  that  they  had  formerly 
formed  a  part  of  two  North  Houses. 

"  The  mound  at  the  edge  of  the  cliff  afforded  sofavourabli^ 
an  opportunity  for  examination,  that,  having  obtained  permis- 
sion from  Lord  Gormanstown,  on  whose  estate  it  was  situate, 
wc  proceeded  to  dig  it  away.  It  was  composed  of  small 
round  stones,  or  shingle,  from  the  shore.  Our  work  was  soon 
interrupted  by  huge  stones,  similar  to  those  on  the  shore,  and 
which  appeared  placed  in  a  circle,  buried  in  sand  an<l  shingle, 
around,  but  at  some  distance  from  the  centre  of  the  mound. 
Within  this  outer  circle  of  stones  we  found,  on  what  appeared 
to  have  been  a  floor  of  beaten  clay,  a  large  quantity  of  burned 
liuman  bones,  apparently  of  persons  of  different  ages:  we 
found  amongst  them  the  bones  of  very  young  children.  In 
ihe  centre  of  this  circle  there  was  a  chamber  constructed  of 
iumense  ffags,  some  of  them  more  than  six  feet  in  height ; 
and  within  this  a  rude  stone  basin,  or  rather  a  large  stone  of 
sandstone  grit,  with  a  cavity  or  hollow  tbrmed  in  it.  This 
stone  bore  evident  marks  of  fire ;  and  around  it,  on  all  sides, 
were  remiiins  of  charcoal  or  burned  wood,  and  a  quantity  of 
burned  human  bones.  Amongst  these  bones  we  found  some 
bea<ls,  made  of  polished  stone,  in  shape  conical,  with  a  hole 
through  each,  near  the  apex  of  the  cone. 


"  A  portion  of  llie  mound  may  still  be  seen  overlianging 
the  clilf,  and  if  the  section  of  it  next  the  cliif  be  examined, 
tlie  bones  and  charcoal  may  be  ea.<)ily  observed. 

"  I  gave  the  particulars  of  this  discovery  to  Mr.  D*  Alton 
when  he  was  about  to  publish  his  Memoir  of  Droghedo,  aod 
it  is  referred  to  in  the  first  volume  of  his  History  of  Drog- 
heda.  I  stated  to  Mr.  D' Alton  that  there  was  no  tradition 
of  the  origin  of  this  vast  funereal  pile,  but  he  quotes  a  passage 
from  Dr.  Hanmer's  Chronicles  of  Ireland,  from  which  it 
would  appear  that  a  battle  was  fought  between  an  army  of 
marauders  and  Dermott  I^mhdearg,  Xing  of  Leinster, 
about  the  commencement  of  the  fifth  century,  at  Knoek-na- 
cean,  i.  e.,  the  Hill  of  Heads,  the  marauders  having  landed 
at  the  '  Follesso  of  Skerries.' 

"  Rude  stone  coffins,  composed  of  the  common  flag-ntones 
of  the  country  placed  together  in  the  form  of  a  coffin,  with 
skeletons,  are  found  very  frequently  in  this  neighbourhood. 

"  Although  it  is  unconnected  with  the  foregoing,  I  may  as 
well  state,  as  a  matter  of  curiosity,  that  Mr.  Uurdon,  about 
the  same  time,  when  visiting  the  Hill  of  Tara,  discovered 
and  brought  home  to  me  a  regular  joint  of  a  basaltic  column, 
brought,  no  doubt,  in  the  days  of  Tara's  greatness  from  the 
Giant's  Causeway.  He  discovered  it  accidentally;  it  was 
covered  by  the  sod,  and  was  not  far  from  the  pillar  supposed 
to  be  the  Lia  Foil." 


Rev.  Samuel  Haughton,  Fellow  of  Trinity  College,  read 
a  paper  on  "  The  Equilibrium  and  Motion  of  elastic  solid, 
and  fluid  Bodies." 

The  object  of  the  paper  is  to  deduce,  by  the  method  of  the 
'  MecaniquG  Analytique'  of  Lagrange,  the  laws  of  solid  and 
fluid  bodies  from  llie  same  physical  principles,  an  I  to  discover 
by  the  same  method  the  conditions  at  the  limits. 

The  principle  from  which  Mr,  Haughton  deduces  the 
equations  is,  that  the  molecules  of  solid  and  fluid  bodies  act  on 
lack  other  in  the   direction  of  thf  line  joinini}  thnn,  with  a 
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foroe  whieh  is  a  function  of  the  distance ;  and  in  the  case  of 
crystallioe  structare,  also  of  the  direction  of  the  line  joining 
the  molecules. 

The  general  equation  of  equilibrium  of  a  system  is, 

SSS(x  J5  +  T  Jn  +  zSO  dm  =  ^Svdxdydz.  ( 1 ) 

Mr.  Haughton  shows  from  the  definition  of  the  medium,  that 

V  =  Vo  +  Vi, 

where  Yo  is  a  homogeneous  function  of  the  first  deg^e  of 
the  six  quantities, 

dIS,    dn    dZ    ^  .  ^    ^  L^    ^j.*? 
dx^  dy"  dz"  dz  ^  dy'  da?  "^  dz^    dy'^dx 

and  Vi  a  homogeneous  function  of  the  second  order  of  the  same 
quantities.  The  function  Yq  is  zero  in  a  solid  body,  and  not  in 
a  fluid ;  which  is  equiYalent  to  saying  that  in  a  solid  body  the 
molecular  forces  equilibrate  each  other  without  the  aid  of  ex- 
ternal forces,  but  that  in  fluids  this  is  not  the  case,  and  that 
consequendy  a  fluid  left  to  itself  would  be  dissipated  by  the 
action  of  its  own  molecular  forces ;  this  Mr.  Haughton  con- 
oeiYcs  to  be  true  of  all  fluids,  whether  gaseous  or  liquid.  It 
should  be  understood  that  the  mutual  gravitations  of  the  par- 
ticles are  not  included  among  the  molecular  forces,  but  among 
the  external  forces. 

The  Yalues  of  Vq  and  y,  are  shewn  to  be  finally 

2" = '(!)'+  "©'+  Ki)*+  ■•»■+"»•+ -" 
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where, 

dz      dy^  dx      dz*  dy       dx 

It  may  be  observed  that  the  function  v  cannot  be  the 
same  as  the  function  used  by  Professor  MacCullagh  for  light, 
which  is  a  function  of  the  quantities, 

dn_dZ      dZ_dj^      ^_dy 
dz      dy*     dx      dz*     dy      dx* 

and  that,  consequently,  if  the  latter  represent  light,  that  the 
molecules  of  the  luminous  ether  cannot  act  on  each  other  in 
the  line  joining  them ;  in  fact,  the  two  functions  mutually 
exclude  each  other. 
From  (2)  is  deduced 

lipiKdydz  +^Sndxdz  +  l^SKdxdy 

which  will  ^ive  the  well-known  equations  of  hydrostatics,  and 
the  conditions  at  the  limits  of  the  fluid. 

If  tlio  function  V|  be  transformed  by  changing  the  direc- 
tions of  the  iLxes  of  coordinates,  it  can  be  shown  that  the 
transformation  is  the  same  as  the  transformation  of  the  sur- 
face 

AX*  -f  uy*  +  cr*  +  6(Ly»r«  +  mx'z*  -f  vix^y^)         (5) 

+  4yc(3a,x>  +  /3,y*  +  y^z")  +  4xz{a^  +  3(i,^  +  y^z') 

This  surface  may  be  called  the  characteristic  surface  of  the 
function  V),  as,  if  it  possesses  any  geometrical  properties  which 
simplify  its  equation,  a  corresponding  simplification  will  take 
place  in  the  function  Vj. 
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It  is  then  shown,  by  the  aid  of  the  auxiliary  ellipsoid,  whoRe 
equation  is 
(A-L>r»  +  (B-M)y«  +  (c-ti)z«  +  2(a,  +  ^,  +  yi)yz 
+  2(a,  +  /3,  +  7,)  xs  +  2(oj  +  ^3  +  yi)xy  =  1 ,       (6) 
that  the  function  Vi  and  the  surface  (5),  may  be  referred  to  a  sys- 
tem of  rectangular  axes,  for  which  the  following  relations  exist : 

H,  +  3,  +  a,  =  0;     «,  +  a.  +  a,  =  0;     «,+3,  +  a,  =  0;    (7) 

the  Hebrew  letters  denoting  what  the  Greek  become  after 
transformation  of  coordinates.  The  possibility  of  these  equa- 
tions in  every  case  amounts  to  a  proof  of  the  existence  of  three 
axes  at  each  point  of  a  body,  which  are  intimately  connected 
with  the  molecular  constitution  of  the  body  round  the  point. 
The  equation  of  equilibrium  of  a  solid  body  is  then  shown 
to  be 

SSS(xS£+T8„+z8?>im=  A  -SSS(Pi85+Qi8«i+Ri82)<forfW«.  (8) 
where 

*$  d»5         #5        /     #5  #?  </*S\ 

j.ft*^j.  '^^j.  '^^j.^/'ft  '^^  ^,  *^^  ^    '^^^ 

+  ^'5?  +'"^  +^3'^^  +  \^'M-z^ ^^didy^  "-d^zh 
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A  consists  of  double  integrals,  and  gives  the  conditions  at  the 
limits. 

The  differential  equations  of  motion  derived  from  (8)  are 
(no  external  forces  x,  T,  z  acting) : 

*5  ^n  ^Z 

These  equations  will  admit  of  the  pardcular  integral 

£  =  cos  a  .y(w),        i|  =  cos  j3  .y(«)t        ?  =  cos  7  ./(in), 

w  =  fo  -}-  wy  +  nz  —  r^, 

provided  it  is  possible  to  satisfy  with  real  values  of  (a,  jSy  y,  v) 
the  equations  of  condition  resulting  from  the  substitution  of 
these  values  in  the  equations  of  motion. 

These  equations  of  condition  lead  to  the  following  con- 
struction for  the  directions  of  the  passible  vibrations  of  mole- 
cules, and  the  corresponding  velodties  of  wave-planes. 

Construct  the  fAX  fixed  ellipsoids, 

P  =:  AX*  +  Ny«  +  Mz'  +  2a\yz  +  ^aaxz  +  2032:^  = 
Q  =  By'  +  Lz^  +  NX*  +  2)3,yz  +  2fi-^z+  2^jcy=L 
R  =  cz*  +  MX'  +  J^y*  +  27iy2:  +  279X^+2732:^  = 
F  =  «ix^  +  jSiy"  +  7i«»  +  2Ly^  +  273x2:  +  2^.^  = 
G  =a2X»  +  /32y'  +  79^+273yz  +2mxz  +2aixy  = 
H  =  agX*  +  jSay*  +  73^  +  2)32yr  +  2aiXZ  +  2Nxy  = 

and  from  their  common  centre  draw  the  normal  to  the  wave- 
plane,  this  will  pierce  the  surfaces  in  six  points ;  let  the  corres- 
ponding radii  vectores  bep,p„p,„,  rfT„r,n\  with  these  con- 
struct the  ellipsoid 

The  axes  of  this  ellipsoid  will  be  the  three  possible  directions 


(10) 
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of  nolecnlar  vibration,  and  the  corresponding  velocities  of 
waves  will  be  inversely  as  the  lengths  of  these  axes.* 

The  six  ellipsoids  just  mentioned  perform  a  very  impor- 
tant part  in  the  problem  of  elastic  solids,  as  they  reappear  in 
the  conditions  at  the  limits,  and  afford  a  geometrical  meaning 
for  many  of  the  results. 

Mr.  Haughton  then  determines  from  simple  considerations 
the  equation  of  the  Sphsero- Reciprocal- Polar  of  the  Wave- 
lor&ce,  or  the  Smrjuee  of  fVave^lowness  qf  elastic  Solids^ 
which  occupies  a  position  in  this  subject,  analogous  to  that 
held  by  the  index-surfitce  in  light.  This  surface,  and  the  im- 
portant results  it  leads  to,  are,  as  far  as  Mr.  Haughton  is  aware, 
given  by  him  for  the  first  time ;  it  is  of  the  sixth  degree,  and 
has  three  sheets,  and  by  means  of  it,  the  direction  of  a  vibra- 
tion passing  from  one  medium  into  another  may  be  determined. 

The  paper  then  proceeds  to  the  discussion  of  three  parti- 
cular cases  of  elastic  solids :  1.  The  case  where  the  molecules 
are  arranged  symmetrically  round  three  rectangular  planes. 
2.  Round  one  axis.  .3.  The  case  of  a  homogeneous  uncrys- 
talline  body. 

In  the  first  case,  the  following  results  are  deduced  :  The 
traces  of  the  surface  of  wave-slowness  on  the  planes  of  sym- 
metry, consist  of  an  ellipse  and  a  curve  of  the  fourth  degree. 
The  surface  possesses  four  nodes  in  one  of  its  principal  planes, 
where  the  tangent  plane  becomes  a  cone  of  the  second  degree, 
and  the  existence  of  these  points  will  give  rise  to  a  conical 
refraction  in  acoustics,  similar  to  what  has  been  established  in 
physical  optics. 

In  general,   for  a  given  direction  of  wave-plane,  three 


*  After  Mr.  Haughton  had  obtained  this  construction,  he  found  that  M. 
Caucfay  has  given  analyticaUy,  and  for  a  particular  ease,  a  solution  which 
involves  an  analogous  ellipsoid ;  but  M.  Cauehy  has  not  followed  out  the  con- 
sequences of  his  analysis  in  the  right  direction,  and  has  been  misled  in  his 
attempt  to  apply  his  equations  to  the  problem  of  light. 
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waves  will  be  possible,  the  correspomling  vibrations  of  the 
molecules  being  in  three  directions,  at  right  angles  to  each 
other,  though  not,  in  general,  parallel  or  normal  tu  the  wave- 
plane.  Mr.  Haughton  investigates  the  possibility  of  the 
vibrations  being  normal  and  transversal,  and  finds  that  for 
particular  directions  of  wave  (given  in  the  paper),  the  vibra- 
tions are,  two  in  the  wave-plane,  and  the  third  perpendicular 
to  it.  He  discusses  also  at  length  the  other  two  cases,  toge- 
ther with  the  equations  of  condition  which  hold  in  general  at 
the  limits,  and  the  geometrical  interpretation  of  these  condi- 
tions by  means  of  the  6xed  elhpsoids  (10). 

The  President  read  a  note  from  Edward  Cooper,  Esq., 
giving  the  place  of  the  new  Comet,  as  observed  at  Marlcree, 
May  18d.  12h,  Om.  Greenwich  mean  time. 


Report  of  the  Commism'onem  appointed  to  take  the  Cenattt 
of  Ireland  for  the  Year  1841.  Presented  by  W,  R.  Wilde, 
Esq. 

Transactions  of  the  Botanical  Society  of  Edinhurgh. 
Vol.  n.  Parts  1  &  2.     Presented  by  the  Society. 

Lettres  a  S.  A.  R,  le  Due  Reifnant  de  Saxe  Coburff  el 
Golha,  suT  la  Tlteorie  des  Probabilites  appliquie  attx  Scienret 
morales  ft  politiques.  Par  A,  Quetelet.  Presented  by  the 
Author. 

Annates  des  Sciences  Physiques  et  Naturelles,  d" Agricul- 
ture el  d  Indiislrie,publiees  par  la  Sociele  Rnyale  d'Ar/ricui- 
lure,  Sfc,  de  Lyon.  Tome  \ TI,  Annee  1844.  Present«l  by 
the  Society. 

Popery  unmasked.  By  John  Ryan,  Esq.  Presented  by 
the  Author. 

The  thirteenth  Annual  R,  qf  the  Royal   Co> 

^polytechnic  Society.     1845.  '^d  by  tlie  Soci  ^^^H 


PROCEEDracS 


THE  ROYAL  IRISH  ACADEMY. 


June  Sth. 

REV.  HUMPHREY  LLOYD,  D.  D.,   President,  in  th«  ] 
Chair. 
Thomas  John  Beasly,  Esq.,  Thomas  Percy  Boyd,  E.* 
and  Rev.  Robert  J.  M'Ghee,  were  elected  Members  of  the 
Academy. 

The  President  announced  to  the  Academy,  that  Arthur  R. 

Nugent,  Esq.,  M.  R.  L  A.,  on  the  part  of  the  Rev.  Francis 

Browntow,  bad  deposited  the  ancient  MS.  called  the  Book 

L  nf  Armagh,  in  the  Museum  of  the  Academy,  and  that  he  had 

I  ^ren  to  Mr.  Nugent  the  following  receipt  for  the  same,  sub- 

kject  to  the  approval  of  the  Academy ; 

"  Royal  Irish  Academy, 

"Dublin,  4M  June,  1846. 
'  Arthur  R.  Nugent,  Esq.,  M.  R.  L  A.,  has  this  day  de- 
sited  in  the  Museum  of  the  Royal  Irish  Academy,   on  the 
Upart  of  the  Rev.  Francis  Browulow,  that  ancient  Irish  MS. 
•lied  the  Book  of  Armagh,  the  properly  of  the  said   Rev. 
Prancis  Brownlow,  with  the  understanding  that  iho  Academy 
1  take  the  »ame  care  of  the  said  book  that  they  do  of  the 
Mt  article  in  their  Museum;  iiiid  that  the  Academy  will  at 
Se  said  book  to  the  s>ud  Rev.  Francis  Browu- 
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low,  or  his  Iicirs  or  reprosetitativcs,  on  lits  or  tlieir  dcmnnd, 
and  wilhout  any  delay,  charge,  or  liiinlraiice  wLatever. 

"  Signed,  subject  to  the  approbution  of  the  Academy, 

"  II.  Lloyd,  Presirtetit ." 

It  was  Rbbolvbd, — That  the  deposit  of  the  Dook   ot 

Armagh  be  acL-ejUed  by   the   Academy,  on    the   conditions 

named  ;  and  that  the  thanks  of  ihe  Academy  he  voted  to  tlie 

Kev.  Francis  Brownlow,  and  to  Arthur  R.  Nugent,  Esq. 

W.  II.  Wilde,  Esq.,  exhibited  and  described  the  "  Mias 
Tighearnain,"  an  ancient  Irish  shrine,  from  the  barony  of 
I'yrawley,  County  of  Mayo,  which  had  been  lent  to  him  by 
Anncsley  Knox,  Esq.,  for  that  purpose, 

It  was  Resolvkd, — That  the  thanks  of  the  Academy  be 
presented  to  Mr.  Knox,  by  whose  permission  the  Mias  Tigher- 
nain  has  been  exhibited  to  the  Academy. 

Mr.  Wilde  presented  a  collection  of  Celtic  antiquities, 
weapons,  ornaments,  domestic  implements,  sepulchral  urns, 
and  some  animal  remains,  found  in  ancient  tumuli,  from  Arthur 
R,  Nugent,  Esq.,  Portaferry,  from  whom  Mr.  Wilde  made  a 
communication  in  1844.  These  interesting  relics  consisted  of 
a  very  large  alone  celt,  eight  inches  long ;  several  flint  arrow- 
heads, among  which  is  one  of  tlie  most  beautiful,  both  in  form 
nnd  execution,  which  the  Academy  has  yet  received;  three  flint 
knives,  two  very  rude  and  apparently  in  the  process  of  forma- 
tion ;  a  small  sharpening  stone;  and  four  small  circular  atone 
discs,  perforated  in  the  centre,  and  probably  used  for  the  dis- 
taff;— all  discovered  in  the  County  of  Down,  a  locality  re- 
markably rich  in  antiquities  of  this  description.  He  also 
presented  some  silver  pieces,  among  which  was  a  shilling  of 
Kliiabeth  and  one  of  James  I. 

The  sepulchral  urns,  two  in  number,  one  very  perfect, 
the  other  in  fragmcnfi,  but  capnble  of  being  restored,  were  dis- 
covered along  with  some  incinerated  bones,  charred  wood,  and 


Iquantityof  the  remains  ofsome  of  the  lower  domesticanimals, 
at  Donaghanie,  in  the  County  of  Donegal  ;  and  Mr.  Wilde 
■tated  that  he  had  received  a  communicatioD  on  the  aubject 
^m  Mr.  Joha  Bell  of  Dungannon,  informing  him  timt  they 
were  found  on  opening  a  cairn  contained  "  within  a  circle  of 
large  stones,  measuring  seventy  yards  in  circumference.  One 
of  the  Rev.  John  Davis's  tenants  requiring  building  inateriala, 
thoroughly  laid  open  the  tumulus,  uncovering  numerous  se- 
pnlchral  cells.  These  were  replete  with  Buch  rudely  sculp- 
;tared  ornaments  as  are  frequently  found  in  cairn  chambers. 
The  vertical  columns  supporting  large  fiags,  shortening 
iDMards,  one  over  the  other,  are  about  six  feet  in  height,  and 
the  roof-stones  are  kept  in  their  places  by  the  pressure  of  the 
^eap  or  cairn  on  their  extremities.  This  structure  is  similar 
to  those  near  Drogheda  and  in  Rosshire,  and  to  that  which 
once  stood  on  the  banks  of  the  Carron  in  Stirlingshire." 

From  this  description,  the  similarity  of  the  cairn  at  Do- 
jugbanie  to  the  great  tumulus  at  New  Grange  will  be  at  once 
Recognised  by  the  Academy  ;  and  the  sculptured  ornaments 
n  both  these  localities,  and  consisting  of  volutes,  circles, 
ind  zig-zag  characters,  Mr.  Wilde  considered  to  be  purely  cha- 
icteristic  of  the  ancient  Pagan  burial  places  in  Ireland,  andper- 
l^ctly  distinct  from  that  denominated  Ogham  writing.  Of  this 
l,tepulchral  character  a  line  ex- 
smple  is  found  upon  the  inte- 
rior of  one  ofthe  stones  forming  ~ 
Klhe  upright  pillars  in  the  open 
kjstvaen  at  Kuockmany,  in  the 
Cooxity  Tyrone,  and  of  which 
the  accompanying  is  a  rude 
•ketch.  The  animal  remains 
found  at  Oonaghanie  consisted 
f  the  bones  of  several  domes- " 
animals,  oxen,  swtne,  cats, 
^s,  sheep,  together  with  those 
if  geose,  and  other  domestic  fowl .;  and  it  is  inli' res  ting  to  dis- 
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cover  such  traces  of  the  dietribution  of  these  aiiimals  in  the 
British  Isles  at  a  period  so  remote  us  the  date  of  this  tumulus 
points  to. 

Mr.  Wilde  recorded  the  discovery  of  a  small  lumujus  on  lb*t 
western  side  of  the  great  mound  of  New  Grange,  which  had 
been  opened  by  Lieutenant  Newenham  two  years  ago :  it  was 
about  eight  feet  long,  and  consisted  of  a  small  stone  passage  lead- 
ing into  a  little  chamber,  formed  on  the  type  of  the  great  balrow 
in  that  vicinity.  In  this  was  discovered  a  vast  collection  of  tbc 
remains  of  domestic  animals,  as  well  as  several  human  bones, 
some  perfect  and  others  ,in  a  half-burned  state.  What  gave 
particular  interest  to  this  excavation  was  the  fact  of  the  stones 
which  lined  the  floor  having  been  vitrified  on  the  external  face, 
which  would  lead  to  the  conclusion  that  the  cremation  had 
taken  place  in  the  grave  :  and  one  of  these  vitrified  stones  Mr. 
Wilde  presented  to  the  Academy. 

It  is  much  to  be  lamented  that  ignorant  persons,  or  those 
actuate<l  by  mere  curiosity,  should  be  allowed  to  open,  and,  u 
is  very  often  the  case,  destroy  those  interesting  monuments 
throughout  the  country,  many  of  which  possess  an  historical 
as  well  as  an  antiquarian  and  ethnological  inteiest,  and  are 
alluded  to  iu  the  ancient  aniiub.* 


*  The  rollowing  communicotinn  hae  been  mule  to  the  Secrrtarj  by  Mr. 
Wilde.  "Some  time  ago,  Arllinr  R,  Nugent,  Esq.,  openeil  a  largo  Bvpul- 
i-liral  mound  in  the  towntand  of  Kintugh,  in  the  neighbourhood  of  Porta- 
fvrrif,  whence  he  writes  to  mo :  *  There  wu  a  circle  of  Tarire  atones  con- 
Inining  an  area  of  about  a  rood.  Between  each  of  these  flat  Hontt.  ther* 
wfu  a  fadng  of  flat  ones,  similar  to  the  building  of  our  modem  fenoea. 
The  ontnr  covering  was  coated  with  white  pebblen.  averaging  the  size  of 
■  |;noee-egg.  of  whipli  thoro  were  several  cart  loads,  — although  it  would 
br  difficult  to  collect  even  a  small  quantity  at  present  along  the  beach. 
After  tliU  was  taken  away,  wo  came  to  a  confused  heap  of  rubbish,  stonei. 
and  day,  and  then  some  large  flag;  stones  on  thpir  end,  the  tumulus  Mill  pre- 
•xrving  a  I'linc-f-hape.  In  the  centre  we  came  to  a  chamber  abou I  six  feet  long, 
r«r»i*ilb}  iiighl  very  lai-gp  uiicrght  Moncs,  with  b  largo  flag-stnne  at  the  bot- 
lom.  on  which  l.-iy.  in  •mr  li<.n|i  nffqust  ihlcknesii.  H  miTlur>'  nf  black  moulil 
Will  Imnes.'      These  bllnl•^,  ten  r«l  of  which  arr  nniv  in  Iht  Museum   o  llhii 


RxsoLTkD, — That  the  ihaiiks  of  the  Academy  be  giveo-l 
Mr.  Nugent. 

The  Secrelary  announced  to  the  meeting,  that  the  Com 
mis»oaera  for  the  Inaprovement  of  the  Shannon  had  for- 
warded a  further  donation  of  antiquities  found  in  the  bed  of 
that  river  to  the  Museum  :  together  with  a  section  and  plans 
of  the  small  tower  at  Clonmacnoi§e. 

Kesolvbu, — That  [be  thanks  of  the  Academy  be  given 
to  I  he  Commissioners. 


Dr.  AUman  exhii>ited  a  remarkable  form  of  Saxifraga 
Leucan tb em i folia,  presenting  tbe  retrograde  mctamDrpboBis 
of  flowers  into  bulbs,  which  were  thickly  scattered  over  the 
inflorescence,  occupying  the  position  of  the  leafy  tulis  de- 
Kribed  by  Robert  Brown  in  bis  Saxifraga  Foliosa. 

Rev.  Samuel  Butcher  read  a.  paper  by  the  Rev.  Edward 
Hincks,  D.  D.,  "  On  Persepolitan  Writing." 

In  this  paper  various  rectifications  of  the  received  mode 
of  reading  the  first  kind  of  Persepolitan  writing  were  pro- 
pofed;  and  an  alphabet,  or  rather  a  combined  alphabet  and 
syllabary  for  the  second  was  given,  differing  in  some  important 
respects  from  that  of  Westergaard. 

Academy,  are  tXi  human,  and  consist  of  the  ribs,  ror[ebrD>,  and  the  ends  of 
theloDgbones,  logethcr  witb  pieces  of  the  skoll.  and  some  joint*  of  the  finger* 
of  a  full-growD  person,  and  alao  Bevcral  bones  of  a  ver;  young  child,  none  of 
which  had  been  subject  to  the  action  of  fire.  But  among  tbc  parcel  forwarded 
to  me  bj  Hr.  Nngent,  are  several  fragroenti  of  incinerated  human  bones. 
Either  tfaese  bitter  were  portions  of  tbe  same  bodies  burned,  or  they  belonged 
to  an  iDfUvidaal  sacrificed  to  the  manes  of  the  person  whose  graTC  this  was  ; 
and  I  am  inclined  to  think  the  latter  is  the  more  probable,  from  the  circum- 
tlances  in  which  similar  remains  have  been  discovered  in  other  iDcatities. 
There  were  no  ams,  weapons,  or  ornaments  of  any  description  diooorered  in 
Foiineiion  with  this  lumutos  ;  but  Kir.  Nugent  states,  that  in  the  field  where 
it  wan  opened,  small  stone  chambers,  or  kislrams,  haTC  al  various  Umea 
brcn  du|;  up,  and  in  onv  of  tlicse  a  long,  flat,  and  narrow  skull  was  some  time 
.iuwdiscorerrd,"  W.  &.  W. 
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The  changes  proposed  with  respect  to  the  first  kind  were 
these: 

1.  The  vowel  a  might  be  inserted  after  any  primary  letter, 
before  a  vowel,  either  as  a  distinct  syllable,  or  as  a ^una  to  the 
vowel,  as  well  as  before  a  consonant. 

2.  JV  after  u,  and  y  after  i,  are  in  general,  both  in  the 
middle  and  at  the  end  of  words,  absolutely  mute.  When  not 
BO,  they  are  to  be  sounded  as  a,  which  they  implicitly  con- 
tain. 

3.  Secondary  consonants,  which  are  only  used  before  par- 
ticular vowels,  are  to  be  sounded  in  the  same  manner  as  the 
corresponding  primary  ones  ;  and  if  a  secondary  consonant 
exist  proper  to  any  vowel,  and  the  corresponding  primary 
consonant  appears  to  precede  that  vowel,  an  a  is  always  to  be 
supplied.  If  a  secondary  consonant  be  used  without  its  pro- 
per vowel  after  it,  that  vowel  must  be  supplied  ;  r  is  here  con- 
sidered as  3  vowel.  Thus  the  combination  of  the  tetters  which 
Lassen  calls  mi  would  be  ?»i ;  while  his  mi  would  be  me,  for 
mai.     iiisjr  would  bepr;  while  his/>r  would  be  par. 

4.  Besides  his  mistake  in  giving  values  to  the  aecoo- 
dary  consonants  generally,  different  from  those  of  their  cor- 
responding primary  ones,  Lassen  has  erroneously  considered 
the  secondary  consonant  corresponding  to  d  before  i  to  cor- 
respond to  k',  i.  e,  ch;  and  he  has  given  to  three  primary 
consonants  the  values  d,  z,  and  z',  i.  e.  zh  ;  the  true  values  of 
which  Dr.  Hincks  maintains  were  z,  zh,  and^,  or  dzk. 

Tlie  second  Persepolitan  alphabet,  it  is  here  maintained, 
consisted  of  characters  representing  nine  elementary  sounds  : 
viz.,  four  vowels,  a,  i,  u,  and  er,  and  five  consonantsp,  h,  t,  a, 
and  n .'  and  various  combinations  of  these  nine  elements.  In 
most  cases,  two  or  more  characters,  phonetically  equivalent, 
represented  the  same  element  or  combination. 

Westergaard  supposes  a  much  larger  proportion  of  the 
characters  to  represent  elementary  sounds  than  Dr.  Hincks: 
IJDfgjU^t'htt  an  Q  might  be  inserted,  as  in  the  firM 
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^■HMblritttt'  ^^'  Hincka  maintains  that  every  vowel 
HpW^iSlil^wUut  once;  but  that  both  vowels  and  conso- 
rt wntB  migbt  tie  expreseed  twice,  at  the  end  of  one  character 
I  and  at  the  beginning  of  the  next. 

I  In  addition  to  the  correction  made  in  Westergaard's  al- 
I  jthabet  by  the  addition  of  vowels  to  the  consonants,  which  ho 
I  lupposed  the  complete  representations  of  certain  characters, 
I  uid  by  the  substitution  of  diAerent  vowels  for  those  which  he 
I  need,  entirely  new  values  are  given  by  Dr.  Hiiicks  to  live  cha- 
I  meters  which  Westergaard  had  improperly  valued,  and  to  live 
I  more  which  he  bad  not  valued  at  all. 

I  Specimens  of  the  inscripiions  in  this  kind  of  writing,  as 
I  read  and  translated,  were  added.  The  language  was  said  to 
Lsgree  with  the  Indo-Germanic  languages  in  having  inflections  ; 
b%ut  to  have  inflections  completely  different  from  those  of  all 
i  these  languages. 

L       In  a  postscript  to  the  paper  it  was  stated,  that  the  Babylo- 

|0iao  and  Assyrian  alphabets  were  both  of  the  same  nature  as 

I  this ;  so  far  as  that  some  of  the  characters  represented  syl- 

I  lables  and  some  elementary  sounds;  that  the  same  sound  was 

I  represented  by  two  or  more  characters;  that  no  vowel  was 

LiKDitted  ;  and  that  vowels  and  consonants  were  habitually  re> 

I  firesented  twice,  when  only  to  be  sounded  once.  The  number 

f  of  elementary  sounds  in  the  Babylonian,  or  third  kind  of  Per- 

sepolitan  writing,  was  greater  than  in  the  seeond  kind,  as  was 

the  number  of  characters  in  use.     Both  the  Babylonian  and 

Assynao  had  something  in  common  with  the  second  Persepo- 

I  litao  language ;  but  they  had  also  affinities  with  the  Semitic 

J.iJ«nguage8. 

Rev.  T.  R.  Robinson  made  some  observations   on   Dr. 
I  Jiiitcks's  paper,  referring  to  researches  on  the  same  subject 
hy  Mr.  Norris  and  Colonel  itawlinson. 


Rev.  S.  Butcher  read  the  third  part  of  Dv.  Hinckri's  paper 
I  on  Kgyptian  hieroglyphics. 


266 

In  it  the  principles  established  in  the  preceding  parts  were 
applied  to  ascertain  the  exact  power  of  each  of  the  Wttera  of  the 
Egyptian  alphabet.  Those  contained  in  the  alphabet  lately  pub- 
lished by  Chev.  Buiiscn  were  first  examined ;  and  then  the  other 
charactersalleged  to  be  alphabetic:  some  of  which  were  classed, 
in  Cliev.  Bunsen's  arrangement, among  thesyllabic  signs,  white 
others  were  altogether  omitted.  A  new  class  of  letters  having 
the  power  of  cA,  and  corresponding  to  the  Hebrew  S,  is  esta> 
blished,  to  which  the  hug  serpent  belongs,  occurring  in  the 
word  chat,  signifying  ever. 

Robert  Ball,  Esq.,  exhibited  various  anatomical  prepara- 
tions of  marine  animals  made  by  Mr.  Goadby  of  London. 


prepara- 
loD.  J 


REV.  HUMPHREY  LLOYD,   D.  D.,  President,  in  the 
Chair. 

Mr.  Oldham,  on  the  part  of  Mr.  H.  Mallet,  who  was 
unavoidably  absent,  described  the  objects,  construction,  and 
use  of  certain  new  instruments  devised  by  the  latter  for  seif- 
registratlon  of  the  passage  of  earthquake  shocks. 

Instruments  previously  intended  for  this  purpose  have  not 
possessed  the  power  of  self-registration  ;  they  have  consisted 
cither  in  the  trace  left  by  the  motion  of  a  viscid  'fluid  on  the 
containing  vessel,  or  they  have  been  upon  the  principle  of  the 
inverted  pendulum,  or  watchmaker's  noddy.  Instruments  so 
constructed  are  objectionable,  because  having  them  selves 
times  of  vibration  of  their  own,  which  may  conflict  with  thoae 
of  the  earthquake  shock,  they  are  liable  to  fail  in  point  of 
delicacy.  They  also  possess  several  inconveniences  of  a  me- 
chanical kind  in  being  adapted  to  self-registration. 

The  objects  to  be  attained  in  the  instruments  which  the  ( 
author  has  had  in  view,  arc  : 


The  self-registration  — 

1st.  Of  the  time  of  irunsil,  at  a  given  point  of  the  earth's 
surface,  of  an  earthquake  §hock,  or  earth-wave,  noting  sarovj 
to  a  small  decimal  of  a  second  of  time. 

2iid.  Of  the  vertical  element,  or  altitude,  of  the  eartli*^4 
vave,  at  the  moment  of  its  transit,  whether  the  wave  be  a  {>o-  1 
tidve  or  a  negative  one. 

3rd.  Of  the  horizontal  element,  or  amplitude  of  the  wave, 
at  the  same  moment. 

4tli.  Of  the  direction,  as  to  azimuth,  of  the  wave  transit. 

The  principle  adopted,  as  the  means  by  which  the  wave,  or 
tboclc,  shall  act  upon  the  instrument,  consists  in  availing  our- 
leives  of  the  oscillation  of  a  column  of  mercury,  in  two  verti- 
cal, and  in  four  horizontal  glass  tubes,  of  peculiar  construction. 
One  end  of  the  column  of  mercury  in  each  tube  is  so  adjusted 
in  contact  with  one  pole  of  a  constant  galvanic  battery,  that 
the  oscillation  produced  in  the  mercurial  column  by  the  wave, 
in  passing,  breaks  contact.  The  time  during  which  the  con- 
tact remains  broken  is  proportionate  to  the  amount  of  the  ver- 
tical and  horizontal  elements  of  the  wave.  The  breach  of 
contact  releases  one  or  more  of  sis  pencils  at  the  Instant  of  its 
occurrence,  and  until  contact  is  restored.  Either  of  these 
continues  to  describe  a  trace  upon  a  ruled  sheet,  placed  upon 
8  cylindrical  barrel,  carried  round  by  the  astronomical  clock. 
The  length  of  this  trace  is,  therefore,  a  graphic  representa- 
tion of  the  amount  of  the  respective  element  of  the  wave,  and 
the  pencil  which  marks  it  indicates  the  direction  of  the  oscil- 
lation, whether  vertically  positive  or  negative,  or  horizon- 
tally from  any  point  of  the  compass. 

A  somewhat  similar  arrangement  marks,  upon  four  dials, 
the  hour,  minute,  second,  and  fraction  of  a  second,  at  which 
the  crest  of  the  wave  has  passed  the  point  of  the  observa- 
tory, or  locus  of  the  instrument.  This  is  of  peculiar  im- 
portance for  ascertaining  the  rate  of  progress  of  the  wave 
between  two  distant  observatories.     The  instrument  cannot  J 


W  umlemtood  in  its  details,  without  ttie  aii!  of  diagrams,  ns 
e.xliiUitetl  to  the  Academy. 

The  instrument  is  designed  to  register,  by  itself,  for 
twelve  liours  at  a  time,  and  at  sucli  an  interval  ils  registra- 
tions require  to  be  read  off  and  noted. 

Dr.  Todd  read  a  letter  from  C.  T.  Barnwell,  Esq.,  con- 
taining some  observations  on  two  passages  of  Archimedes, 
De  Sphwra  et  Cylindro,  where  commentators  appear  to  have 
been  strangely  misled. 

The  first  occurs  in  the  Demonstration  of  Proposition  I.  of 
thf  first  book. 

In  the  demonstration  of  this  proposition  it  is  assumed  that 
the  trtangtea  ABA,  BTA  are  together  greater  than  the  tri- 
angle Air  (fig.  pag.  79,  0.tf.  ed.  fol.  1792). 

Dr.  Barrow  (in  whose  edition  this  is  Prop.  Xil.)  saya, 
"liquet  ....  quia  AB  +  Br>  AT,  etaltitudo  comvittnis  est," 
which  is  evidently  not  true,  unless  the  triangle  ABP  were 
equilateral. 

In  the  German  edition  of  J.  C.  Sturm  (where  this  is 
Prop.  IX.)  the  following  most  extraordinary  inference  in 
drawn  from  Kuc.  I.  24,  viz.,  that,  since  (fig.  in  p.  SO) 
AZ  >  AE,  pa  common,  and  the  angle  PAZ  >  the  angle  PAE, 
the  Iriangle  PAZ>  the  triangle  PAE. 

In  the  Oxford  edition,   the  demonstration  of  Eutocius  is    > 
condemned  as  invalid  ;  but  the  editor,  without  "itaiing  the  na- 
ture of  his  objection,  contents  himself  with  adding  ''sedres 
ip«a  satis  patet." 

Plautt,  of  Naples  (Corso,  vol.  I.)  observes,  and  rightly, 
that  the  line  AZ  should  have  been  directed  to  be  drawn  in  the 
plane  of  the  triangle  AAP,  and  states  what  he  considers  to 
be  the  objection  of  the  Oxford  editor,  viz.,  that  the  triangle 
PAZ  will  not  include  the  Iriangle  PAK  in  the  case  of 
the  angle  AAB  >  the  angle  AAP,  and  that  it  cannot,  there- 
fore, be  inferred  generally,  that  the  first  of  these  trial 
the  second.     He  then  subjoins  a  different  demonstratiM 
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Hiuber,  in  his  excpllent  edition  of  this  trputise  (Tubiii> 
gen,  1798),  appears  also  to  udmit  the  objection;  for  he  gintr^ 
another  demonstration  of  the  assumption   in  question,  nhich 
is,  perhaps,  preferable  to  Flauti's.     Peyrard  does  not  nttempt 
aoy  ejiplanation  or  demons tratiou. 

It  is,  however,  very  remarkable,  that  not  one  of  the  edi- 
tors seems  to  have  observed  that,  in  the  subsequent  applica- 
tion of  Prop.  X.  (see  the  Corollaries  at  the  end  of  Prop,  XIII. 
p,  66)  the  triangle  AAV  is  composed  with  the  lessrr  of  the 

two  conical  surfaces  intercepted  between  the  lines  A  A,  AT; 

and  consequently,  that  the  lesser  of  the  two  segments,  into 

which  the  circle  is  divided  by  the  line  AT,  is  the  one  whieh4 

should  have  been  bisected  in  13. 

The  figure  in  p.  80,  when  corrected  acconlingly,  will   be*] 

ihis: 


where,  since  the  angle  TiZ  f  =  the  nngle  TAB)  is  >rAB, 
'  and  <  PAA  (since  PB  <  PA),  the  triangle  PAZ  will  evidently  .J 
include  the  triangle  PAE,  and  the  demonstration  given  by 
Eutocius  will  be  valid.  The  only  objection  now  to  be  made  , 
to  it  is,  that  it  is  unnecessary;  for,  since  PB4-BA  >  PA,  and 
the  perpendicular  on  PB  or  BA  is  also  >  that  on  PA,  it  at 
once  follows  that  the  triangle  TAB  +  tfie  triangle  BAA  > 
triangle  PAA- 

In  every  edition,  the  point  Z  appears  to  be  in  the  cir 
ference  of  the  circle  PBA,  which  seems  to  have  misled  SturaiJ 
and,  perhaps,  the  Oxford  editor  also- 


In  a  modern  German  edition  of  the  wliole  of  Archimcdi-*, 
byNirKe{Stralsund,  1824),  Hauber's  demonstration  ia  adopted, 
but  in  a  less  advantageous  form,  and  with  an  erroneous  fif^ure. 

The  second  occurs  in  the  Demonstration  of  Proposition  V. 
oT  the  second  Book. 

At  the  foot  of  page  isr,  Oxford  edition,  it  is  said  :  "  Since 
the  ratio  of  dA  to  AX  la  given,  as  well  as  that  of  PA  to 
AX,  the  ratio  of  PA  to  AA  is  also  given."  But  this  is  untrue 
with  respect  to  the  first  of  these  ratios,  which  is  not  given. 
Indeed,  if  it  were,  the  analysis  would  here  be  at  an  end  ;  for, 
since  (p.  lo7,  Hn.  penult.)  AA:  AX  ::  BZ:ZX,  the  ratio  of 
BXiZX  would  be  given,  as  also  ZX  (since  BZ  is  given)  and 
the  point  X. 

But  it  is  remarkable  that  this  corruption  is  as  old  as  the 
time  of  Eutocius ;  for  he  has  been  led  into  an  error  so  gross, 
that  it  is  hardly  possible  to  imagine  how  so  able  a  commenta- 
tor could  have  fallen  into  it.  This  error  is  no  less  than  the  as- 
sertion (page  160,  line  25)  that  BX  is  given,  because  itt 
extremities  art  given  ;  whereas  the  whole  object  of  the  analy- 
sis is  to  find  the  point  X. 

This  corruption  of  the  text  has  been  allowed  to  pass  unno- 
ticed into  the  Oxford  edition,  though  it  had  been  corrected  in 
the  old  Latin  translation,  in  the  edition  of  1544,  as  well  as  in 
the  Greek  text  of  ihat  edition.-e.xcept  that  in  this  latter  there 
is  an  error  of  AA  for  PX. 

Sturm,  who  does  not  give  a  regular  translation  of  his  au- 
thor, has  avoided  the  error  in  the  text,  but  it  is  retained  in 
Nizre  and  Peyrard. 

Hauber  has  adopted  the  correction  of  the  old  translation, 
which  is,  undoubtedly,  just;  "  since  the  ratio  of  PX  to  AX  is 
^iven,  that  of  PA  to  AX  is  also  given." 

The  President  described  certain  improvements  in  the 
construction  of  the  Anemometer,  and  exhibited  to  the  Aca- 
demy the  improved  instrument. 


The  Anemometer  of  O^ler,  which  is  ihat  employed  in 
DuUin  Ma^^netical  ami  Meteorological  Observatory,  re 
^M^n^ltfels  well  known,  both  the  direction  and  the  pressure  ot 
1  at  every  instant.  The  improvements  which  Mr. 
Owcr  has  lately  introduced  into  the  construction  of  the  instru- 
ment seem  to  leave  nothing  to  be  desired,  so  far  as  relates  to 
the  former  part  of  its  office.  The  place  of  the  directing  vane  is 
now  supplied  by  a  vertical  wheel  with  oblique  vanes,  nhicb, 
by  the  intervention  of  wheel-work,  is  made  to  work  round 
upon  a  fixed  horizontal  toothed  wheel,  and  thus  to  maintain 
itself  always  in  the  vertical  plane  passing  through  the  direc- 
tion of  the  wind.  This  plan,  which  is  that  of  the  small  direct- 
ing wheel  of  the  ordinary  wind-milt,  is  found  to  answer  its 
purpose  admirably,  and  to  avoid  altogether  the  inconvenience 
which  arose  from  the  oscillations  of  the  vane  in  the  old  con- 
siniction.  The  only  change  which  Dr.  Lloyd  has  adopted 
in  this  part  of  the  instrument,  consists  in  placing  this  wheel 
^nlra/fy,  instead  of  excentrically,  with  respect  to  the  whole 
apparatus. 

In  the  portion  of  the  instrument  destined  to  measure  and 
register  the  pressure  of  the  wind,  which  had  always  been 
found  the  least  satisfactory,  L)r.  Lloyd  employs  u  smaller 
vane-wheel,  connected  with  the  former  by  means  of  the  frame- 
vrork  of  the  instrument,  and  maintained  by  it  always  per- 
pendicular to  the  direction  of  the  wind.  The  pressure  of 
the  wind  acts,  through  this  wheel,  upon  a  spiral  spring  coiled 
in  a  box,  the  vane-wheel  and  the  spring  being  connected  by 
an  intermediate  wheel  and  pinion.  The  axle  of  the  vane-wheel 
carries  an  endless  screw,  which  works  upon  a  toothed  wheel ; 
and  upon  an  arbor,  attached  to  the  axle  of  the  latter,  is  coiled 
the  chain  which  communicates  with  the  registering  apparatus 
below.  The  chain  is  kept  tended,  when  the  pressure  of  the 
wind  is  relaxed,  by  means  of  a  small  spring  attached  to  the 
registering  table. 

The  objects  proposed  to  be  attained  by  this  arrangement 


are :  i.  To  augment  ttie  senBibility  of  tlie  instrument,  and  to 
render  it  available  for  the  registry  of  light  gales,  no  less  than 
high  winds;  and  2.  To  diminish,  by  means  of  the  inertia  of 
the  wheel,  the  oscillatory  movement  of  the  registering  pencil* 
occasioned  by  the  unsteady  action  of  the  nind. 

Mr,  Petrie  exhibited  several  ancient  bells — the  bell  of  St. 
Cuanna,  of  the  county  Clare,  and  the  bell  of  St.  Ruadhan,  of 
Lorha,  and  some  others.  He  also  exhibited  some  belU  sup- 
posed to  be  of  pagan  age. 

The  thanks  of  the  Academy  were  given  to  Mr.  Cooke 
for  permitting  the  Bearnan  Cullain  to  be  exhibited  to  the 
Academy- 

DONATIONS. 

An  ancient  Bronze  Bit  and  IJint  Knife,  part  of  the  coUer- 
lion  of  the  late  John  Echlin,  Esq.  Presented  by  Miss  Echlin. 


July  20.     (Extraordinary  Meeting.) 
REV.HUMPHBEY  LLOYD,  President,  in  the  Chair. 

Resolved,  on  the  recommendation  of  the  Council, — The 
a  congratulatory  Address  be  presented  to  His  Excellency 
Lord  Lieutenant. 

Resolved, — That  the  President  and  Secretaries  (or  oMB? 
cers)  be  a  Sub-Committee  to  prepare  a  draft  of  an  Address 
which,  having  been  agreed  to  by  the  Sub- Committee,  i^si 
presented  to  the  Meeting,  whereupon 

It  was  Rbbolved, — That  the  Address  now  presented^H 
adopted,  and  that  the  President  shall  summon  the  Acade^T=ntj( 
as  soon  as  His  Excellency's  pleasure  is  declared,  as  to—     ti» 
time  when  it  would   be   convenient   to  him  to  receive        the 
Address. 
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phraseology,  the  scalar  part  of  a  quaternion  would  be  the 
arlthmic  part  of  a  grammarithm ;  and  [he  vector  part  of  a 
quaternion  would  be  the  grammic  part  of  a  grammarithm. 
In  the  form  given  above,  of  the  general  equation  of  cones  of 

the  second  degree,  the  six  symbols,  a, o"^,  denolesix  edges 

of  a  bexahedral  angle  inscribed  in  such  a  cone ;  the  six 
binary  products  aa', . .  .a  'a,  of  those  lines  taken  in  their  order, 
are  grammaritbms,  of  which  the  symbols  v. oa',  &c.,  denote 
the  grammic  parts,  namely,  certain  lines  perpendicular  re- 
spectively to  the  six  plane  faces  of  the  angle;  the  three  pro- 
ducts 

y  .aa'.\.tt"'  a",  &C., 

of  normals  to  opposite  faces,  are  again  grammarithma,  of 
which  the  grammic  parts  are  the  three  lines  /3.  j3',  ^",  situ- 
ated respectively  id  the  intersections  of  the  three  pairs  of 
opposite  faces  of  the  angle  inscribed  in  the  cone;  and  the 
equation  (1)  of  that  cone,  which  expresses  that  the  arithmic 
part  of  the  product  of  these  three  lines  vanishes,  shows  also, 
by  the  principles  of  this  theory,  that  those  lines  themselves 
are  coplanar:  which  is  a  form  of  the  theorem  of  Pascal. 

The  rules  of  this  calculus  of  grammarithms,  or  of  qua< 
ternions,  give,  generally,  for  the  arithmic  or  scalar  part  of 
the  product  of  the  vector  parts  of  the  three  products  of  any 
six  lines  or  vectors  aa',(i^',yy',  taken  two  by  two,  the  fol- 
lowing transformed  expression: 

8(v.„'.v.p/3'.v.„')  =  s.„„'.s.„-(3(3'-..„-7y.s.„(3(3';     (3) 

and  by  applying  this  general  transformauon  to  the  recent 
results,  we  find  easily,  that  the  equation  (I),  under  the  con- 
ditions (2),  may  be  put  under  the  form: 

.......  ..........r  ^^_^s^,w:,^  ^^, 


which  is  another  mode  of  expressing  by  quaternions  the  ge- 
netttt  condition  required,  in  order  that  six  yectom  a,...a'". 
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divei^ng  from  one  common  origin,  may  all  be  side^  of  one 
common  cone  of  the  second  degree.  The  summit  of  this  cone, 
or  the  common  initial  point  of  each  of  these  six  irectors,  being 
called  o,  let  the  six  final  points  be  abcdbc':  the  transformed 
equaiiam  qf  hamoconicism  (4)  expresses  that  the  ratio  com- 
pommdedqfthe  tUH)  ratios  of  the  two  pyramids  gabc,  ocdb,  to 
the  two  other  pyramids  oadc,  ocbb,  does  not  change  when  we 
poMsfrom  the  point  c  to  any  other  point  c'  on  the  same  cone 
of  the  second  degree :  which  is  a  form  of  the  theorem  of  M. 
Chasles,  respecting  the  constancy  of  the  anharmonic  ratio. 
An  intimate  connexion  between  this  theorem  and  that  of 
Pascal  is  thus  exhibited,  by  this  symbolical  process  of  trans* 
formation. 

As  the  equation  (1)  expresses  that  the  three  vectors 
j3  P'P^'  are  coplanar^  or  that  they  are  contained  on  one  com* 
mon  plane,  if  they  diverge  from  one  common  origin,  and  as 
the  equation  (4)  expresses  that  the  six  vectors  a, .  , .  a^  are 
homoconiCj  so  does  this  other  equation, 

8.p(p-7)(7-/3)(/3-a)a  =  0,  (5) 

express  that  the  f)ur  vectors  a,  /3,  7,  p  are  homosphceriCy  or 
that  they  may  be  regarded  as  representing,  in  length  and  in 
direction.  Jour  diverging  chords  of  one  common  sphere.  Thus, 
the  arithmic  part  of  the  continued  product  of  the  five  succes- 
sive sides  of  any  rectilinear  (but  not  necessarily  plane)  pen- 
tagony  inscribed  in  a  sphere^  is  zero;  and  conversely,  if  in 
any  investigation  respecting  any  rectilinear,  but,  generally, 
uneven,  pentagon  abcde  in  space,  the  product  ab  x  bc  X  cd 
XDEXBA  of  five  successive  sides,  when  determined  by  the 
rules  of  the  present  calculus,  is  found  to  be  a  pure  vector,  or 
can  be  entirely  constructed  by  a  line^  so  that  in  a  notation 
already  submitted  to  the  Academy  (see  account  of  the  com- 
munication made  in  last  December)  the  equation 

S  .  ABCDBA  ZZ  0,  (6) 


19  found  to  be  satiafieii,  we  may  then  infer  that  the  five  cor- 
ners A,  B,  c,  D,  B,  or  this  pentsgon,  are  aituated  on  the  sarfoce 
of  one  common  sphere.  This  equation  of  komospharicism 
(5)  or  (6),  appears  to  the  present  author  to  be  very  fertile 
in  its  consequences.  To  Ic^uve  no  doubt  respecting  its  meaning, 
and  to  present  it  under  a  form  under  which  it  may  be  easily 
understood  by  those  who  have  not  yet  made  themselvea  mas- 
ters of  the  whole  of  the  theory,  it  may  be  stated  thus :  if  we 
write  for  abridgment, 


a,  =  i"  (li  -  J-a)  +J  (jf,  —  y^)  +  k  {Z,  -  Zt), 
a,  =  i  (Kj  -  j^)  +  ^-  (y^  -y^)  +  k  (Za  —  ^a). 
a,  =  (■  ix3  -  I,)  +j  (!/,  -  1*4)  +  A  (z,  -  24), 
a.  =  I  («4  -  Xi)  +J  (ff*  -  ys)  +  ft  (2*  -  2.), 
as  =  1"  (Xj  —  ar,)  +j(yf,  —  J,,)  -f  A  (is  —  2,), 


(-) 


and  then  develope  the  continued  product  of  these  live  exprea- 
sions,  usinij  the  distributive,  but  tiol  (so  far  as  relates  to  ijk) 
the  commulative  property  of  multiplication,  and  reducing  tlie 
result  to  the  form  of  a  quaternion, 

a,  aa  oj  a,  a^  =  w  +  (>  +jff  +  As,  (8) 

by  the  fundamental  symbolical  relations  between  the  ikree 
coordinate  characteristics  ijh,  which  were  communicated  to 
the  Academy  by  Sir  William  Hamilton  In  November,  1843, 
and  which  may  be  thus  concisely  stated  : 

i'=/  =  A»  =  ryA=  -  I;  (A)" 

and  if  we  find,  as  the  result  of  this  calculation,  that  the  tern 

*  TbCH  rundamenUl  eqiulions  lwt<reeD  the  wilhor'a  ajmbok  i,j,  k,  appsBrcdi 
under  1  alightl;  niore  Jetcloped  form,  In  Ihe  numbor  of  the  /.omJoii,  Ediniitrgk, 
an-l  Dublin  Philoiophieal  Magazine  for  Julj,  IB44  ;  in  whicb  MsguiDB  th« 
author  hu  continued  to  publish,  froin  time  Ui  time,  wme  arlioUs  of  a  Pmjfer  on 
Qualimion*;  reneniag,  howeter.  for  the  TnaBactioaa  of  the  Rojsl  Irjfb 
Academy,  n  more  couijikli;  slid  aiitcmativ  account  of  hii  reuarches  on  tbU 
enleniire  nibject. 


ic,  or  the  pan  of  tlii;  quatcmioti  (S)  which  is  iDde|H;ml<.>iit  of 
ibe  ciiaiautemlica  ijk,  vuitUhes,  so  ihat  we  have  the  following 
etjuation,  which  is  entirely  freed  from  those  lymbolic  factors, 
»  =  0,  (9) 

we  shall  then  know  that  the  points,  of  which  the  rectangular 
coordinates  are  respectively  (x^y, 2,)  (Xjjf.jZa)  (iilf:,^,)  (XitfiZi) 
(isysZj),  are  five  homotpkaric  points,  or  that  one  coniinon 
spheric  sur&ce  will  contain  them  all. 

The  actual  process  of  this  in u Implication  and  reduction 
nould  be  tedious,  nor  is  it  offered  as  the  easiest,  but  only  as 
one  way  of  forming  the  equation  in  rectangular  coordinuti's, 
vbicb  is  here  denoted  by  (9).  A  much  easier  way  would  be 
to  prepare  the  equation  (3)  by  a  previous  development,  so  as 
to  put  it  under  the  following  form  : 

p'  8  .  a/3Y  =  a=  S  .  iif^  +  J3*  S.  y«p  +  7'  S  .  a^p  ;  (10) 
^vhich  alfo  admits  of  a  simple  geometrical  interpretation.  For, 
by  comparing  it  with  the  following  equation,  which  is  in  this 
calculus  an  iderUical  one,  or  is  satisfied  for  any  four  vectors, 
«.  p.  7«  P  = 

pB.a^  =  a8.07p  +  ^s.^np  +  ys.afip,         (11) 
we  find  that  the  form  (10)  gives 

p«  =  «a'+/3(j' +•,-,■.  (12) 

i(a',(i',y'  denote  three  diverging  edges  of  a  parallelepiped, 
of  which  the  intermediate  diagonal  (or  their  symbolic  sum)  is 
the  chord  p  of  a  sphere,  while  aji  y  are  three  other  chords  of 
the  same  sphere,  in  the  directions  of  the  three  edges,  and 
coinitial  with  them  and  with  p  ;  so  that  the  square  upon  the 
diagonal  p  is  equal  to  the  sum  of  the  three  rectangles  under 
the  three  edges  o'/B'y  and  the  three  chorda  a^>,  with 
which,  in  direction,  those  edges  respectively  coincide.  This 
theorem  is  only  meutioned  here,  as  a  simple  example  of  the 
interpretation  of  the  formulie  to  which  the  prcscntmethod  con- 
ducts; since  the  same  result   may  be  obtained  very  simply 
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from  a  more  orHiniiry  form  of  the  equation  of  the  sphere,  re- 
ferred lo  the  edges  a'fl'y'  as  oblique  coordinates ;  and,  doubt- 
less, has  been  already  obtained  in  that  or  in  some  other 
way.  All  analogous  theorem  for  the  ellipsoid  may  be  ob- 
tained with  little  difficulty. 

If  we  suppose  in  the  formula  (6),  that  the  point  e  of  the 
pentagon  approaches  to  the  point  a,  the  side  ea  tends  to  be- 
come ac  in&nitely  small  tangent  to  the  sphere;  and  thus  we 
find  that  v .  abcda,  or  that  the  vector  part  of  the  contintied 
product  abXbcXcdxda,  of  the  four  sides  of  an  uneven  (or 
i/auche)  guatlrtlateral  abcd,  if  determined  by  the  rules  of 
multiplication  proper  to  this  calculus,  is  normal  to  the  cir- 
cumscribed sphere  at  the  point  a,  where  the  first  and  fourth 
Hides  are  supposed  to  meet.  By  the  non-commutative  cfa»- 
racier  of  quaternion  multiplication,  we  should  get  a  different 
product,  if  we  took  the  factors  in  the  order  bc  x  cd  x  da  x  ab  ; 
and  accordingly  the  vector  or  grammic  part  V .  bcdab  of  this 
new  quiiternion  product  would  represent  a  new  line  in  space, 
namely,  a  normal  to  the  same  sphere  at  b:  and  similarly  may 
the  normals  be  found  at  the  two  other  corners  of  the  quadri- 
lateral, by  two  other  arrangements  of  the  four  sides  as  factors. 
To  determine  the  lengths  of  the  normal  lines  thus  assigned,  we 
may  observe  that  if  a',  b',  c',  d'  be  the  four  points  on  the 
same  sphere,  which  are  diametrically  opposite  to  the  four 
given  points  A,  B,C|D,  then  the  four  diameters  a'a,  b'b,  c'c,  d'd 
are  given  by  four  espressions,  of  which  it  may  be  suSicient  to 
write  one,  namely : 

..  =  1^-!^^.  (U) 

S.ABCD  ^       ' 

The  denominator  of  tiiis  expression  denotes  (as  was  re> 
marked  in  a  former  communication)  the  sextuple  volume  of 
the  pyramid,  or  tetrahedron,  abcd;  it  vanishes,  therefore, 
when  the  four  points  a,  b,  c,  d  are  in  one  plane  :  so  that  wc 
have  for  any  plane  quadrilateral  the  equation, 
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If  the  sphfte  is  then  to  become  only  imUttrminaU.  anil 
not  necenearily  infinite,  we  must  sappose  that  the  numerutor 
of  the  imme  ezpreasion  ( )3)  also  vanishes ;  that  is,  we  must 
hare  in  this  case  the  condition 

V  .  ABCDA  =  0.  (15) 

la  words,  as  the  product  of  the  five  luccessive  sides  of  an 
uneven  but  rectilinear  ]>entagon  inscribed  in  a  sphere,  ban 
Wn  seen  to  be  purely  a  line,  so  we  now  see  that  the  product 
of  the/bur  succeiswe  aide*  of  a  quadrilateral  inacribtd  in  a 
circle  is  (in  this  system)  purely  a  number :  whereas,  for  tvcry 
other  rectilinear  quadrilateral,  whether  plane  or  yauebe,  the 
^raininarithni  obtained  a.s  the  product  of  lour  successive  sides 
incoloea  a  gratnmic  part,  which  does  not  vunish.  This 
condition  (15),  for  a  quadrilateral  inscnbable  in  a  circle, 
could  not  be  always  satisi&ed,  when  o  approached  to  a, 
and  tended  to  coincide  with  it,  unless  the  following  theorem 
were  also  true,  which  can  accordingly  be  otherwise  proved  : 
€he  product  abca,  or  ab  X  nc  X  c*,  ofthrte  successive  sides  of 
*my  triangle  abc,  is  a  pure  vector,  in  the  direction  of  the  tan- 
gent to  the  circumscribed  circle,  at  the  point  a,  where  the 
udes  which  are  assumed  as  6rst  and  third  factors  of  the  pro- 
duct meet  each  other.  If  a,  be  the  point  upon  this  circum- 
Miribed  circle  which  is  diametrically  oppotute  to  a,  we  titid  for 
the  length  and  direction  of  the  diameter  aa,  in  this  notation, 
'hat  is,  for  the  straight  line(o  a  from  a,,  the  expression  :* 


ABCA 
V  ,  ABC  ' 


(16) 


the  denominator  denoting  a  line  which  is  in  direction  perpen- 


*  With  reap«ct  to  the 
|K)Mi  lo  dntiDguish  betwi 


'i>  of  divinim,  in  thli  theorjp,  tha  sathor  pm- 


diculitr  to  the  plane  of  the  triangle,  and  in  magnitude  repre- 
sents the  double  of  its  area;  while  the  numerator  is,  as  we 
have  just  seen,  in  direction  tangential  to  the  circle  at  a,  and  its 
length  repreaenU  the  product  of  the  k'ngifas  of  the  three  sides, 
or  the  volume  of  the  solid  constructed  with  those  sides  as 
rectangular  edges.  We  may  add,  that  this  tangential  line 
AUCA  is  distinguished  from  the  equally  long  but  oppotite  tan- 
gent ACBA  to  the  same  circle  abc  at  the  same  point  a,  by  the 
condition  that  the  former  is  intermediate  in  direction  between 
AB  (prolonged  through  a)  and  ca,  while  the  latter  in  like 
manner  lies  between  ac  (prolonged)  and  ba:  or  we  may  say 
that  the  line  abca  touches,  at  a,  the  segment  alternate  to  that 
segment  of  the  circle  abc  which  has  ac  for  base,  and  contains 
the  point  b  ;  while  the  opposite  line  acua  touches,  at  tbc 
same  point,  the  last  menuoned  segment  itself.  The  eoiidition 
for  tiie  diameter  aa,  becoming  infinite,  or  for  the  three  points 
ABC  being  situated  on  one  common  straight  line,  is 

v.AiiC  =0.  (IT) 

This  formula  (17)  is  therefore,  in  this  notation,  the  genertU 
equation  of  a  »traiijht  line  in  space;  (15)  ts  the  general 
equation  of  a  circle ;  (H)  of  a  plane  ;  and  (ti)  of  a  sphere." 


orteallj  uicd  lu  Inlercbugeabte  i 
.  to  m&ko  thcni  latisfj  the  two  sep 


tionloMl 


He  iiropotei  to  confiDe  the  (.toiM  g'  ^  q  (a  tho  ■IgniiicBtion  thui  uaigiMd, 
fcr  thB  Utter  of  (he  two  i^ mboU  wliith  have  been  ifaua  detinpd,  Mid  ohich,  <u 
account  of  the  oon-commuUtiiB  projierlT  of  multijilicBlion  of  quatcmioni 
iFUght  not  to  lie  confoiuided  with  each  other. 

*  Tbe  limpleT  e[|uatiuii  ol  icular  foriD,  e . , 
■urfica,  it  B  be  rogarded  h  the  wi«ble  pnli 
vlther  A  or  i;  done  rariabk. 


»il  a  plane,  if  b  be  fixed.  Mi4 


ll  may  seem  strange  thut  the  line  and  circle  sbould  kere 
lepreaenied  each  by  only  cw«  equxfioii ;  but  these  equati 
tie  of  txctor^rmi,  vid  iii;c(Mapo»e  thrmBelvca  each  into  three 
equBtioRB,  esjuivuleiit,    however,  only    to  two  dintinct  ones, 
■hen  we  pa»  to  rectangular  coordinates,  for  the  sake  of  com- 
perison  with  known  ri^sult^. 

In  the  same  notation  of  capitals,  wbatei^er  five  distini 
points  may  be  denoted  by  a,  b,  c,  d,  e,  we  have  the  genei 
transformation, 

:  ABCA  X  ACDA  X  AOEA  -^  AC 


f  corn- 
is  tinfl^^H 
eneial^H 


in  which  the  divisor  acaua,  or   aca  X  ada,  ia  the  product  of 
Ivo  positive  scalars;  if  then  we  had  otherwise  established 
lie  interpretation  lately  assigned  to  the  symbol  abca,  as  de- 
noting a   line  which   touches  at  a  the  circle  abc,  we  might 
We  in  that  way  deduced  the  equation  (0)  of  a  sphere,  as  the 
condition  of  the  coplanarily  of  the  thret  tangents  at  a,  to  t/te 
three  circles,  abc,  acd,  a»b.     And  we  see  that  when  this 
Condition  is  satisfied,  so  that  the  points  a,  b,  c,  d,  e  are  homo- 
sphteric,  and  that,  therefore,  the  symbol  auudka  represents  a 
•""ecior,  we  can  construct  the  direction  of  this  vector  by  draw- 
ing in  the  plane  which  touches  the  sphere  at  a,  a  line  A|  Aj 
parallel  to  the  line  acda  which  touches  the  circle  acd  at  a, 
l^od  cutting,  in  the  points  a,  and  a^,  the  two  lines  abca  and 
^dea,  which  are  drawn  at  a  to  touch  the  circles  abc,  adb  ; 
^4lor  then  the  vector  abcdba,  which  is  thus  seen  to  be  a  tan- 
gent to  the  sphere,  will  touch,  at  the  same  point  a,  the  circle 
A  A|  Aj,  described  un  the  tangent  plane.      In  the  more  geiieral 
case,  when  the  condition  (6)  is  not  satisfied,  and  when,  there- 
fore, the  rectilinear  pentagon  abcdb,  which  we  shall  sup|>ose 
to  be  uneven,  cannot  be  inscribed  in  a  sphere,  the  scalar  symbol 
s.abcdba  which  has  been  seen  to  vanish  when  the  pentagon 
can  be  so  inscribed,  represents  the  continued  product  qf  the 
lengths  of  the  five  sides  ab,  BC,  cd,  db,  ba,  vtidliptied  by  the 
ntxtuple   volatile  of  that  trianyular  pyramid  which  is  con- 


k . ABCDBA  =  S . BCDE  AB 
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ttfwUei  witk  lia^ee  amtfrmmom»  tJfOy  met  wt^  «•  (Ac 
nA  t^UmgA,  a»d  ttmekimg  <U  tkt  ixrter  &  (Ac  fikm  ccrelv 
A»c,  ACD,  Ai>c,  «AK]t  Aone  r^^MKiivefy  far  «Aarri>  (At  «*«e 
rtmoU  mda  o/the  pemtaffom,  and  «re  oot  bo*  h««u^"nn 
etrdM.     Aiul  beauut,  in  g»eral,  io  tbi*  datninn.  tke  «pw- 


(19) 

KoliU  g(K)d,  ii  follows  that  Jitr  any  rectilinear  pemtoffom  {lo 
upacp)  ^Ae  _/7pe  Irianr/ular  pyramids  constructed  on  the  firt- 
ymn'j  plan,  with  the  five  corners  of  the  pentagon  for  tbeir 
n'»(WLl(V(;  rvrlicM,  luwe  ei/ual  volumes. 

IWidoft  thu  uhitracteriHtics  S  and  v,  wfai<J)  serve  Co  de- 
enmpme  a  quaiention  g  into  fu-o  parts,  of  distinct  and  deter^ 
niinui)  kIndB,  the  mtthor  frequently  finds  it  to  be  convenient 
to  tine  two  Hlher  churaeteristics  of  ojieration,  T  and  I',  which 
ovrvu  to  decomposo  Uie  aame  quaternion  into  two/actort,  of 
kinds  oiiimtly  diHtinct  and  equally  determinate;  in  such  * 
inuTitier  that  we  may  write  generally,  with  these  ehanicter- 
Utim.  for  any  quaternion  q, 


u  =  sg  4-  v«  = 


(20) 


Till-  ftietor  TQ  H  alwiiya  a  positive,  or  rather  an  absolute 
{UT  aiifnlfiM/i)  niiinbur;  it  is  what  was  called  by  the  author, 
in  hiM  fir<t  communication  on  this  subject  lo  the  Academy, 
(he  miiiluiHa,  but  he  huM  since  come  to  prefer  to  call  it  the 
I'KNHoii  of  iho  quatci'iiion  a:  and  he  calls  the  other  factor  UQ 
the  VKfivon  of  the  same  quaternion.  As  the  ncalar  of  a  sum 
is  tkf  tnm  t^th*  scalars,  and  the  vtctor  of  a  sum  is  the  sum 
H/'thf  i-rvtors,  so  (he  tensor  u/a  product  is  the  product  of  the 
ttHSW»,  and  th«  vertor  t^'a  prwinct  is  the  prodwt  qfthe  wt~ 
sort ;  rclatiuiis  or  properties  which  may  be  concisely  expressed 
by  the  formulw ; 

«=ss!         vx  =  sv;  (lO 


When  we  operate  by  the  characleri'«li»  t  and  u 
Rtrai^ht  line,  regarded  an  a  vector,  we  ohtain  as  the  tetuA 
this  line  a  giynleM  nnn&er  expressing  its  length  ;  and,  as  th« 
vtrtor  of  the  same  line,  an  imoffinarp  unit,  determining  itH 
dir&rtion.  When  we  operate  on  the  product  abc  =  ab  x  bc 
of  two  succes^ve  lines,  regarded  as  a  (jualernion,  we  obtain 
for  the  tensor,  T  .  abc,  the  product  of  the  lengths  of  the  two 
tines,  or  the  area  of  the  rectangle  under  them ;  and  for  thi 
venor  of  the  same  product  of  two  successive  sides  of  a  trtanj 
(or  polygon),  we  obtain  an  expression  of  the  form 

u  ,  ABC  =  cos  B  4-  i/~  1  sin  B  ; 


'^ 


(M) 

the  symbol  b  in  the  second  member  denoting  the  internal 
aagle  of  the  iigure  at  the  point  denoted  by  the  same  letter, 
which  angle  is  thus  the  amplitude  of  the  versor,  and  at  the 
same  time  (in  the  sense  of  the  author's  first  communication) 
the  amplitude  oj' the  quaternion  itself,  which  quaternion  is 
here  denoted  by  the  symbol  abc.  In  this  theory  (as  was 
shown  by  the  author  to  the  Academy  in  that  first  communi- 
cation), there  are  infinittly  many  different  square  roots  of 
negative  unity,  constructed  by  lines  equal  to  each  other,  and 
to  the  unit  of  length,  but  distinguishable  by  their  directional 
(or  polar)  coordinates:  the  particular  v'—  I  which  enters 
into  the  espression  (23)  is  perpendicular  to  the  plane  of  the 
triangle  abc.  It  is  the  t^ersur  of  the  vector  of  that  quaternion 
which  is  denoted  by  the  same  symbol  abc  ;  and  it  may,  there- 
fore, be  replaced  by  the  symbol  uv  .  abc,  which  we  may 
agree  to  abridge  to  w .  abc,  so  that  we  may  establish  the  sym- 
bolic equation : 

cv(i  =  WQ,     or  simply,     dv  =  w  ;  (24) 

we  nay  also  call  wq  the  vector  unit  of  the  quaternion  q.  The 
expression  (23)  suggests  also  the  denoting  the  amplitude  of 
any  quaternion  by  the  geometrical  mark  for  an  angle,  which 
noution  will  also  agree  with  the  original  conception  of  such 


an  nmplitude;  ami  lhu9  we  are  led  to  write,  g^enerally, 
transformed  expression  for  a  versor, 

UQ  —  cos  Z  Q  +  WQ  .  sin  Z  Q .  (23) 

The  smplilude  of  a  vector  is  in  this  theory  a  quadrant ; 
that  of  a  positive  number  being,  as  usual,  z^ro,  and  that  of  a 
negative  number  two  right  angles.  Applying  the  same  prin- 
ciples and  notation  to  the  case  of  the  continued  product 
ABCDA  of  the  four  successive  sides  of  an  uneven  quadrilateral 
AUCD,  we  find  that  the  amplitude  Z  abcda  of  this  quaternion 
product  is  equal  to  the  angle  of' the  lunule  abcda,  if  we  era~ 
ploy  this  term  "  lunule"  to  denote  a  portion  of  a  spherical 
surface  bounded  by  two  arcs  (which  may  be  greater  than 
halves)  of  small  circles,  namely,  here,  the  portion  of  the  sur- 
face of  the  sphere  circumscribed  about  the  quadrilateral  abcd, 
which  portion  is  hounded  by  the  two  arcs  that  ga  from  the 
corner  a  of  that  quadrilateral  to  the  opposite  corner  c,  and 
which  pass  respectively  through  the  two  other  corners  b  and 
D,  The  tensor  and  scalar  of  the  continued  product  of  the 
four  sides  of  the  quadnlateral  do  not  change  when  the  sides 
are  taken  in  the  order,  second,  third,  fourth,  first ;  and  gene- 
rally, 

COB  Z  Q  =  SQ  -i-  TQ  ;  (26) 

so  that  we  have  the  equation, 

i  abcda  =  Z  ucDAU  ;  (27) 

hence  the  tuio  tunnies  abcda  and  bcdab,  which  have  for 
their  diagonals  AC  and  bd  the  two  diagonals  of  the  quadri- 
lateral, and  with  which  the  lunules  cdabc  and  dabco  re- 
spectively coincide,  are  mulitalty  equiangular  at  a  and  B. 
Thus,  generally,  for  any  four  points,  abcd,  the  two  circles 
ABC,  ADC  cross  cach  other  at  a  and  c  (in  space,  or  on  one 
plane),  under  the  same  angles  as  the  two  other  circles,  aco, 
SAD)  at  B  and  d. 


gain,  it  may  be  remurked,  that  the  conditiun  for  a  fifth 
E  being  couiained  on  the  plane  which  touches,  at  a,  the 
e  circumscribed  about  the  tetrahedron  abcd,  is  expressed 
by  the  equatioa 

S.ABCDAE  =  0;  (28) 

rthis  equation,  therefore,  ought  not  to  be  compatible  vcith  the 
r  equation  (6),  which  expressed  that  the  point  b  was  on  the  sphere 
iltself,  except  by  supposing  that  the  point  b  coincides  with  the 
f  point  of  contact  a  ;  and  accordingly  the  principles  and  rules  of 
F  Ibis  notation  give,  generally, 

aBCDSA  +  S . ABCOAK  =  S . ABCD . AEAi      (29) 

[in  which  by  (14)  the  first  factor  s  .  abcd  of  the  second 
r  member  does  not  vanish  if  the  sphere  be  finite,  that  is,  if  the 
rVoIume  of  the  tetrahedron  do  not  vanish,  while  the  second 
■  Uctor  may  be  thus  transformed, 

AKA  =  —  (ea)»,  (30) 

SO  that  the  coexistence  of  the  two  equations  (6)  and  (28)  of  a 
sphere  and  its  tangent  plane,  is  thus  seen  to  require  that  we 

.  JBhall  have 

^  BA  =0;  (31) 

Fikrhicfa  is,  relatively  to  the  sought  position  of  b,  the  eqtialion 
of  the  point  of  contact.     These  examples,  though  not  the 
most  important  that  might  be  selected,  may  suffice  to  show 
that  there  already  exists  a  calculus,  which  may  deserve  to  be 
further  developed,  for  combining  and  transforming  geometrical 
expressions  of  this  sort.     Several  of  the  elements  of  such  a 
I  calculus,  especially  as  regards  geometrical  addition  and  sub- 
riraclion,  hare  been  contributed  by  other,  and  (as  the  author 
Pwillingly  believes)  by  better  geometers;  what   Sir  William 
Hamilton  considers  to  be  peculiarly  his  own  contribution  to 
this  department  of  mathematical  and  symbolical  science  con- 
sists in  the  introduction  and  development  of  those  conceptions 
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of  UBOMETRiCAL  MULTIPLICATION  (anil  dimion),  which  were 
embodied  by  him  (in  1843)  in  his  fundamental  formulae  for  the 
symbolic  squares  and  products  of  the  three  coordinate  charac- 
teristics (or  algebraically  imaginary  units)  t,j,A, which  entered 
into  his  original  expression  ofaQtfATKnNioN(M'  +  fa;+J^  +  *2)) 
and  by  which  he  succeeded  in  representing,  symmetrically, 
that  is,  without  any  selection  of  one  direction  a$  emineat,  the 
three  dimensions  of  space. 

It  is,  however,  convenient,  in  many  researches,  to  retain 
the  notation  in  which  Greek  letters  denote  vectors,  instead  of 
employing  that  other  notation,  in  which  capital  letters  (a  few 
characteristics  excepted),  ianote  points.  In  the  former  nota- 
tion it  was  shown  to  the  Academy  in  last  December  (see 
formula  (21)  of  the  abstract  of  the  author's  communication  of 
that  date),  that  the  equation  of  an  ellipsoid,  with  three  unequal 
axes,  referred  to  its  centre  as  the  origin  of  vectors,  may  be  put 
under  the  form : 


(op  +  pa)'-03p-pi3)-: 


;  1;' 


p  being  the  variable  vector  of  the  ellipsoid,  and  |3  and  a  being 
two  constant  vectors,  in  tbe^  directions  respectively  of  the  axes 
of  one  of  the  two  circumscribed  cylinders  of  revolution,  and 
of  a  normal  to  the  plane  of  the  corresponding  ellipse  of  con- 
tact. Decomposing  the  first  member  of  that  equation  of  an 
ellipsoid  into  two  factors  of  the  first  degree,  or  writing  the 
equation  as  follows : 


{,,p  -k-pa^t 


-p(i)(ap+pu-^p  +  p^)=\,     (32) 


we  may  observe  that  these  two  factors,  which  are  thus  a^>a- 
rately  linear  with  respect  to  the  variable  vector  p,  are  at  the 
same  time  conjugate  quaternions;  if  we  call  two  quaternioDS, 
Q  and  KQ,  CONJUGATE,  when  they  have  equal  scalars  but 
have  opposite  vectors,  so  that  generally, 
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KQ  =  SQ  —  VQ,    or,  more  concisely,     k  =  s  —  v.    (33) 

And  if  we  farther  observe,  that  in  general  the  product  of 
two  conjugate  quaternions  is  equal  to  the  square  of  their 
common  tensor^ 

Q  X  KQ=  (sq)*—  (vq)«  =  (tq)\  (34) 

we  shall  perceive  that  the  equation  (32)  of  an  ellipsoid  may 
be  put,  by  extraction  of  a  square  root,  under  this  simpler^  but 
not  less  general  form  : 

T(ap  +  pa  +  /3p-pi3)=  1.  (35) 

Again,  by  employing  the  principle,  that  Til  =  IIt,  we 
may  again  decompose  the  first  member  of  (35)  into  two  fac- 
tors, and  may  write  the  equation  of  an  ellipsoid  thus  : 

T(a+/3  +  «r).Tp=:  1,  (36) 

if  we  introduce  an  auxiliary  vector,  er,  connected  with  the  vec- 
tor p  by  the  relation 

»  =  p(«-/3)p-',  (37) 

which  gives,  by  the  same  principle  respecting  the  tensor  of  a 
product, 

Ta  =  T  (a  -  /3)  ;  (38) 

^o  that  the  auxiliary  vector  a  has  a  constant  lengthy  although 
It  has  by  (37)  a  variable  direction^  depending  on,  and  in  its 
turn  assisting  to  determine  or  construct  the  direction  of  the 
Vector  p  of  the  ellipsoid  ;  for  the  same  equation  (37)  gives  for 
^he  versor  of  that  vector  the  expression 

u^  =  ±  u  (a  -  i3  +  <t).  (39) 

Hence,  by  the  second  general  decomposition  (20),  and  by 
the  equation  (36),  the  last  mentioned  vector  p  itself  may  be 
expressed  as  follows : 

making  then,  in  the  notation  of  capital  letters  for  points, 

VOL.  III.  z 
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„  +  0  =  CB,      a-^  =  CA,      ,r  =  DC,     p=BA,  (41) 

io  that  A  is  the  centre  of  the  ellipsoid,  b  a  variable  point  on 
its  surface,  c  the  fixed  centre  of  an  auxiliary  sphere,  of  which 
the  surface  passes  through  the  hxed  point  a,  and  also  through 
the  auxiliary  and  variable  point  d,  while  u  is  another  fixed 
point,  we  obtain  the  equation: 

EA  =  ±  U  .  DA  -~  T  ,  DB  ;  (42) 

which  gives 

(ea)-'  :=  ^i  u  .  DA  .  T  ,  DB,  (43) 

and  shows,  therefore,  that  the  proximity  (ea)-'  of  a  variable 
point  s,  on  the  surface  of  an  ellipsoid,  to  the  centre  a  of  that 
ellipsoid,  is  represented  in  direction  by  a  tariable  chord  da 
of  a  fxed  sphere,  of  which  one  extremity  a  is  fixed,  while 
the  magnitude  of  the  same  proximity)  or  the  degree  of  near- 
ness (increasing  as  e  approaches  to  the  centre  a,  and  dimi- 
nishing as  it  recedes),  is  represented  by  the  distance  dd  of 
the  other  extremity  d  of  the  same  chord  d\  from  another  Jixed 
point  B,  which  may  be  supposed  to  be  external  to  the  sphere. 
This  use  of  the  word  "  proximity,"  which  appears  to  be  a 
very  convenient  one,  is  borrowed  from  Sir  John  Herschel : 
the  construction  for  the  ellipsoid  is  perhaps  new,  and  may  be 
also  thus  enunciated  ; — From  a  fixed  point  a  on  the  surface 
of  a  sphere,  draw  a  variable  chord  da  ;  let  d'  he  the  second 
point  of  intersection  of  the  spheric  surface  with  the  secant  db, 
drawn  to  the  variable  extremity  d  of  this  chord  from  a  fixed 
external  point  b  ;  take  the  radius  vector  ea  equal  in  length 
to  d'm,  and  in  direction  either  coincident  with,  or  opposite  to, 
the  chord  da  ;  the  loctts  of  the  point  e,  thus  constructed,  mil 
be  an  ellipsoid,  which  will  pass  through  the  point  B.  This 
fixed  point  b  (one  of  four  known  points  upon  the  principal 
ellipse)  may,  perhaps,  be  fitly  called  a  pole,  and  the  line  Bs 
a  polar  chord,  of  the  ellipsoid;  and  in  the  construction  just 
slated,  the  two  variable  points  d,  d'  may  be  said  lo  be  conju- 
gate guide-points,  at  the  extremities  of  coiniltol  and  conju- 
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gate  guide^kords  da,  d^a  of  a  fixed  guide^sphere,  which 
passes  through  the  centre  a  of  the  ellipsoid. 

We  may  also  8ay»  that  if  of  a  quadriUUeral  (abed^)  of 
which  one  tide  (ab)  is  given  in  length  and  in  position,  the 
two  diagonals  (ab,  bd')  be  equal  to  each  other  in  length,  and 
intersect  (in  d)  on  the  surjbce  of  a  given  sphere  (with  centre 
c),  of  which  a  chord  (ad^  isa  side  of  the  quadrilateral  adjacent 
to  the  given  side  (ab),  then  the  other  side  (bb),  adjacent  to  the 
tame  given  side,  is  a  {polar)  chord  of  a  given  ellipsoid:  of  which 
last  surface,  the  form,  position,  and  magnitude,  are  thus  seen 
to  depend  on  the  form,  position,  and  nuignitude,  of  what  may, 
therefore,  be  called  the  generating  triangle  abc.     Two  sides 
of  this  triangle,  namely,  bc  and  ca,  are  perpendicular  to  the 
two  planes  of  ctrcttfar  ^6c£ton ;  and  the  third  side  ab  is  per- 
pendicular to  one  of  the  two  planes  of  circular  projection  of 
the  ellipsoid,  being  the  axis  of  revolution  of  a  circumscribed 
circular  cylinder.     Many  fundamental  properties  of  the  ellip- 
soid may  be  deduced  with  extreme  facility,  as  geometrical* 
Consequences  of  this  mode  of  generation ;  for  example,  the 
^ell-known  proportionality  of  the  difference  of  the  squares  of 
the  reciprocals  of  the  semi-axes  of  a  diametral  section  to  the 
product  of  the  sines  of  the  inclinations  of  its  plane  to  the  two 
)>lanes  of  circular  section,  presents  itself  under  the  form  of  a 
^proportionality  of  the  same  difference  of  squares  to  the  rec- 
tangle under  the  projections  of  the  two  sides  bc  and  ca  of  the 
generating  triangle  on  the  plane  of  the  elliptic  section. 

If  we  put  the  equation  (35)  of  an  ellipsoid  under  the  form 

T  (ip  +  pk)  =  ic^  -  £^  (44) 

the  constant  vectors  i  and  k  will  be  in  the  directions  of  the 
normals  to  the  planes  of  circular  section,  and  may  represent 

*  For  the  following  geometrical  corollarj,  from  the  construction  assigned 
aboTe,the  author  is  indebted  to  the  Rct.  J.W.  Stubbs,  Fellow  of  Trinity  College. 
If  the  auxiliary  point  d  describe,  on  the  sphere,  a  circle  of  which  the  plane  is 
perpendicular  to  nc,  the  point  z  on  the  ellipsoid  will  describe  a  spherical  conic. 
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the  two  sides  Bc  and  ac  of  the  triangle,  while  <  — kwUI  be 
one  value  of  the  variable  vector  p  or  ka,  namely,  the  remain- 
ing si<le  of  the  same  triangle,  or  the  semi-tiiumeter  ba  in  the 
last  mentioned  construction  of  the  surface;  and  by  applying 
to  this  equation  (44)  the  general  methods  which  the  author 
has  established  for  investigating  by  quaternions  the  tangent 
planes  and  curvatures  of  surfaces,  it  is  found  that  the  vector 
of  proximity  v  of  the  tangent  plane  to  the  centre  of  the  ellip- 
soid (that  is,  the  reciprocal  of  the  perpendicular  let  fail  on  this 
plane  from  this  centre),  is  determined  in  length  and  in  di- 
rection by  the  equation. 


(«'- 


(')'  V  =  (k"  +  (')  p  +  ipK  +  Kpi ; 


(45) 


while  the  two  rectangular  directions  of  a  vector  r,  tangential 
to  a  line  of  curvature,  at  the  extremity  of  the  vector  />,  are  de- 
termined by  the  system  of  equations : 


wliich  may  also  be  thus  writlen  : 
a  .  vr  =  0  ;     b  . 


►  =0: 


(46) 


(*^) 


Of  these  two  equations  (46)  or  (47),  the  former  expresses 
merely  that  the  tangential  vector  t  is  perpendicular  to  the 
normal  vector  v  ;  while  the  latter  is  found  to  express  that  the 
tangent  to  either  line  of  curvature  of  an  ellipsoid  is  equally 
inclined  to  the  two  traces  of  the  planes  of  circular  section 
on  the  tangent  plane,  and  therefore  bisects  one  pair  of  the 
angles  formed  by  the  two  circular  sections  themselves,  wbicb 
pass  through  the  given  point  of  contact.  Indeed,  it  is  easy  to 
prove  this  relation  of  bisection  otherwise,  not  only  for  the 
ellipsoid,  but  forthehyperboloids,  by  considering  the  common 
sphere  which  contains  the  circular  sections  last  mentioned ; 
the  author  believes  that  the  result  has  been  given  in  one  of 
the  excellent  geometrical  works  of  M.  Chasles ;  it  may  also 
•l)&lkli>Xed  without  difficulty  from  principles  statcd-i 


291 

terly  Memoir  on  Sur&ces  of  the  Second  Order,  which  has 
been  published  by  Professor  Mac  CuUagh  in  the  Proceedings 
of  this  Academy.    (See  Part  VIII.,  page  484.) 

The  length  to  which  the  present  abstract  has  already  ex- 
tended, prevents  Sir  William  Hamilton  from  offering  on  the 
present  occasion  any  details  respecting  the  processes  (analo- 
gous in  some  respects  to  the  calculi  of  variations  and  partial 
differentials)  by  which  he  applies  the  principles  of  his  own 
method  to  investigations  respecting  sur&ces  and  curves  in 
space,  or  to  physical  problems  connected  therewith ;  he  de- 
sires, however,  to  mention  here  that,  in  investigations  respect- 
ing normals  to  surfaces,  he  finds  it  convenient  to  employ  a 
new  characteristic  of  operation  of  the  form 

(s .  dp)'\  d  =  a ,  (48) 

in  order  to  obtain  from  a  scalar  function  of  a  variable  vector 
Pi  a  new  variable  vector  v  which  shall  be  normal  to  the  locus 
^or  which  that  scalar  (unction  is  constant ;  and  that  the  fol- 
lowing more  general  characteristic  of  operation, 

in  which  or,  y,  z  are  ordinary  rectangular  coordinates,  while 
^,j\  k  are  his  own  coordinate  imaginary  units,  appears  to  him 
Xo  be  one  of  great  importance  in  many  researches.  This  will 
Ve  felt  (he  thinks)  as  soon  as  it  is  perceived  that  with  this 
meaning  of  <]  the  equation 

©'+(^)V(a4)'=--.  (-) 

is  satisfied  in  virtue  of  the  fundamental  relations  between  his 
symbols  i,  j,  k  ;  which  relations  give  also,  as  another  result  of 
operating  with  the  same  characteristic,  this  other  important 
symbolic  expression,  which  presents  itself  under  the  form  of 
a  quaternion : 


Mu+ju+k.^=-{^y^+'^) 


Ux      At/)' 


The  President  having  taken  the  Chair, 

The  Rev.  Charles  Graves  read  a  paper  by  Mr.  George 
Boole,  of  Lincoln,  containing  investigations  supplementary 
to  his  Tormer  papers  on  Discontinuous  Functions  and  Definite 
Multiple  Integrals. 

The  author  commences  his  observations  by  pointing  out 

a  distinction  among  integrals  which  constitute  the  limits  of 

more  general  forms,  according  as  they  are  supposed  to  be 

obtained  by  the  vanishing  of  one  or  of  more  constants.     The 

C^ 
integral  \     dx  eos  (gx)  x''~^,  n  being  positive,  considered  as 

the  limit  of  \     dxt~^  cos  (qx)  3f~',  he  designates  a  limiting 

integral  of  the  first  class,  because  it  involves  the  consideration 
of  one  vanishing  constant.     The  same  integral,  when  n  is 
negative,  he  regards  as  the  limit  of  the  more  general  form. 
f**  dxf-*''  cos  qz  cos  (n  tan-'  x) 

JO  (A'  +  xy 

two  constants  i  and  k'  vanishing';  and  designates  it  a  limiting 
integral  of  the  second   class.       Under   this   assumption   he 


assign! 


its  value 


o  dx  c 


iqx 


T_(±7V: 


r(n)  =  ^    dx  cos  (x)  T"-' 

Jo 


sign  being  taken,  acconling  as  q  at 
Assuming  as  the  definition  of  r(iij| 


nhether  K  i<)  positive  or  negative,  and  regarding  the  inte 
in  the  necond  member  aa  a  limiting  integral  of  the  fin 
second  class,  according  as  n  is  positive  or  negative,  the  aq 
shews  that,  universally,  J 

r(>.)r(i-«)  =  ~, 

a  theorem  which  is  known  to  be  true  of  F  in  its  ordinarj 
finition  when  n  lies  between  0  and  t,  but  not  otherwise, 
theory  is  further  applied  to  explain  the  discontinuity  of  I 
irhich  is  apparent  in  integruls,  the  subjects  of  which  bee 
infinite  within  the  limits  of  integration,  with  some  other  | 
nected  points.  I 

Tiie  paper  concludes  with    an  application    of   FoM 

theorem  to  the  solution  of  equations.      It  is  proved  that 

value  V  of  the  definite  integral 


lly  expressed  by  the  equation 


I)  , 


d\<i» 


■•). 


provided  that  6^0,  from  which  the  following  theorei 
deduced : 

l(J'(u)  =  X  and  ^(x)  be  any  function  of  x  which  m 
/C*  (^)]  '^^''  ^''^"  J 


which  may  be  expanded  in  the  forr 


F'[«(J-)]*'(a'W 
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F(l,)  =  F[^(«)]  +  XF'[^(X)]  f  («)+ jIj^xVC^C*)]  i,'(x)+kc 

wherein 

From  this  result  the  author  deduces  the  theorems  of 
Laplace  and  Lagrange  for  the  expansion  of  implicit  functions; 
and  he  shews  that,  through  the  arbitrary  character  of  ^(x), 
they  are  particular  cases  of  a  class  of  theorems,  infinite  in 
number.  Applied  to  the  solution  of  the  equation /*(«)  =  or, 
by  making  f(«)  =  «,  this  method  gives  that  root  which  will 
be  represented  by  ^(f),  in  which  v  is  the  least  root  of  the 
equation 


The  President  read  the  following  letter  from  Mr.  Cooper:— 

*^  Markree  Castle,  July  3,  1846. 
"  My  dear  Sir, — 1  now  beg  to  transmit  to  you,  for  the 
favourable  consideration  of  the  Academy,  the  observations  wc 
have  been  able  to  make  on  comets  at  this  Observatory, 
during  the  first  six  months  of  this  year.  They  are  preceded 
by  the  places  of  some  stars  with  which  we  compared  the 
comets,  and  which  we  were  forced  to  determine,  as  they  were 
not  included  in  any  catalogue  we  possess.  The  results  of 
observations,  made  by  Mr.  Graham  principally,  for  polar 
point  on  circle,  are  also  added.  The  dafes  without  places, 
signify  that  we  have  the  observation,  but  not  yet  the  stars  of 
comparison. 

"  Believe  me,  my  dear  Sir, 

*'  Your's  very  sincerely, 

"  Edward  Cooper. 
'*  The  Rev.  H.  Lloyd,  D.  D. 
Sfc.  Sfc.  Sfc" 
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a  native  and  a  resident  of  this  country,  and  to  whose  sympa- 
thies a  Society  such  as  our' a,  founded  for  the  advancement  of 
knowledge  in  Ireland,  may  confidently  appeal. 

"  Composed,  as  our  body  is,  of  men  conscientiously  dif- 
fering upon  questions  of  the  first  importance,  and  united  by 
the  sole  bond  of  kindred  intellectual  pursuits,  we  have  had  the 
satisfaction  to  know  that,  while  the  immediate  objects  of  our 
incorporation  have  been  successfully  forwarded,  the  advance 
has  been  hallowed  by  those  feelings  of  mutual  good-will  which 
are  not  less  valuable  than  knowledge  itself. 

"That  such  feelings  may  take  root  and  spread  in  this 
country,  under  your  Excellency's  Government,  is  our  earnest 
hope  and  prayer." 

ANSWER. 
"  Mr.  President  and  Gentlemen, 

"  It  is  most  gratifying  to  me  to  receive  your  congratula- 
tions on  my  acceptance  of  the  high  ofEce  to  which  Her  Ma-  J 
jesty  has  been  pleased  to  appoint  me;  and  1  learn  with  great  I 
pleasure  that,  by  virtue  of  the  Charter  under  which  you  were  i 
incorporated,  I  am  associated  with  your  distinguished  body  ,| 
as  Visitor  of  the  Royal  Irish  Academy. 

"  As  a  resident  of  Ireland  I  feel  peculiar  interest  in  a 
Society  founded  more  particularly  for  the  advancement  of  i| 
Science  in  this  country;  and  it  is  most  satisfactory  to  me  to  < 
receive  an  Address  from  persons  who,  difiering  on  questions  I 
of  great  importance,  have  done  me  the  honour  of  concurring  .| 
in  their  approval  of  my  appointment." 

Sir  W.  It.  Hamilton  having  taken  the  Chair  pro  tempore,    I 
the  President  described  a  new  instrument  for  observing  the 
Magnetic  Dip. 

This  instrument  is  similar  to  one  furnished  to  the  late 
Arctic  Expedition  under  Sir  John  Franklin,  and  which  was 
constructed  by  Mr.  Barrow  under  the  direction  of  Dr.  Lloyd. 


It  is  formed  on  the  jtriiicipte  suggested  by  Gauss,  of  separat- 
iDg  the  needle  altogether  from  the  circle  by  which  its  position 
is  determined  ;  the  moveable  arms  of  the  divided  circle  being 
furoished  with  compound  microscopes,  by  means  of  which  the 
extremities  of  the  needle  are  observed.  I'he  circle  \a  divided 
to  10';  and  the  readings  are  made  to  single  minutes  by  the 
help  of  verniers. 

By  a  simple  modification  in  the  construction  of  the  in- 
strument, it  is  capablt!  of  being  used  with  needles  of  various 
lengths,  not  exceeding  the  diameter  of  the  measuring  circle  ; 
and  it  is  hoped  that  it  will  thus  serve  to  determine  the  ques- 
tion, not  yet  solved,  as  to  the  most  advantageous  dimensions 
of  the  dip  needle. 

Another,  and  more  important,  peculiarity  in  this  instru- 
ment, is  its  adaptation  to  the  determination  of  the  intensity  in 
absolute  measure.  In  the  received  method,  the  horizonlal 
component  of  the  intensity  is  determined  by  a  double  observa- 
tion, and  the  total  inteitsity  thence  inferred  by  multiplying  it 
by  the  secant  of  the  inclination.  Hence,  in  the  high  mag- 
netic latitudes,  where  the  inclination  is  considerable,  any  error 
in  it  will  induce  a  large  error  in  the  inferred  intensity;  and 
in  the  neighbourhood  of  the  magnetic  pole  the  method  fdls 
altogether.  The  present  instrument  is  adapted  to  measure  the 
total  intensity  directly ;  and  it  is  easily  shewn  that  the  result 
thus  obtained  is,  in  the  high  magnetic  latitudes,  much  more 
accurate  than  that  deduced  in  the  ordinary  way.  The  instru- 
ment may  be  employed,  also,  for  the  measurement  of  the  hori- 
zontal and  of  the  vertical  components  of  the  intensity. 

Mr.  Oibborn  read  a  notice  of  certain  Bronze  Antiquities 
in  the  Museum  of  the  Academy. 

Mr.  Clibborn  stated  that  he  had  lately  detected  iron 
cores  in  the  centre  of  the  bronze  composing  the  mouth.- 
pieces  of  several  ancient  horse-bits  in  the  Museum.  The 
fact  was  interesting,  as  it  apjieared  to  prove  ihut,  at  the  time 
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November  9Ui,  1846. 

REV.  HUMPHREY  LLOYD,  D.  D.,  President,  in  the 

Chair. 

The  following  Address,  which  was  presented  to  the  Lord 
Lieutenant  on  the  2nd  September  last,  together  with  His  Ex- 
cellency's Answer,  was  ordered  to  be  entered  on  the  Minutes : 

''  To  His  Excellency  the  Right  Honourable  John  William 
Earl  of  Bessboroughj  Lord  Lieutenant  General  and 
General  Governor  of  Ireland^  8fc. 

"  May  it  please  your  Excellency, 

"  We,  the  President  and  Members  of  the  Royal  Irish 
Academy,  beg  leave  to  offer  to  your  Excellency  our  respectful 
congratulations  on  your  acceptance  of  the  high  office  of  Re- 
presentative of  our  Most  Gracious  Sovereign  in  this  country. 

'*  In  virtue  of  the  Charter  under  which  we  have  been  incor- 
porated by  our  Royal  Founder,  for  the  Promotion  of  Science, 
Polite  Literature,  and  Antiquities,  the  duties  of  Visitor  of  this 
Academy  have  devolved  upon  your  Excellency,  as  Lord  Lieu- 
tenant of  Ireland. 

"  We  cannot  but  rejoice  that  we  are  thus  placed,  in  the 
present  instance,  in  official  dependence  upon  one  who  is  both 
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Sir  W.  R,  Hamilton  gave  an  account  of  the  first  observa- 
tions of  the  new  Planet  made  by  him  at  the  Observatory  of 
Trinity  College,  Dublin. 


DONATIONS. 

Archaohgia.  Vol.  XXXI.  Presented  by  the  Society 
of  Antiquaries  of  London. 

A  Geographical  Description  of  West  or  Hiar^Connaughtf 
by  Roderick  O* Flaherty.  Edited  by  J.  Hardiman,  M.  K.  I.  A. 
Presented  by  the  Irish  Archseological  Society. 

Transactions  of  the  Royal  Society  of  Edinburgh.  Vol. 
XVI.   Part  2. 

Proceedings  of  the  Royal  Society  of  Edinburgh.  VoU  II. 
1845-46,  Nos.  27  and  28.     Presented  by  the  Society. 

Address  to  the  British  Association  for  the  Advancement  of 
Science.   Southampton,  1846.    Presented  by  the  Association. 

Del  Kongelige  Danske  Videnskabemes  Selskabs  Historiske 
(Hj  Philosophiske  Afhandlinger.    7  Deel. 

Det  Kongelige  Danske  Videnskabemes  Selskabs  Naturvi- 
denskabelige  og  Mathematiske  Afhandlinger.    1 1  Deel. 

Oversigt  over  det  Kongelige  Danske  Videnskabemes  Set* 
skabs  Ferhandlinger  og  dets  Midlemmers  Arbeider.  I  Aaret, 
1844  and  1845.  Presented  by  the  Royal  Society  of  Copen- 
hagen. 

Reports  of  the  Council  and  Auditors  of  the  Zoological  So- 
ciety of  London.     Read  April  29th,  1844.     Proceedings  of 
the  Zoological  Society  of  London.  Part  13.    1845.    Presented 
by  the  Society. 

Memoirs  of  the  Geolo(jical  Survey  of  Great  Britain  and 
the  Museum  of  Economic  Geology  in  London.  Vol.  I.  Pre- 
sented by  the  Commissioners  of  Woods  and  Forests. 

On  the  Supply  of  printed  Books  from  the  Library  to  the 
Reading-Room  of  the  British  Museum.  By  A.  Pannizzi, 
Esq.     Presented  by  the  Author. 

Animadversions  on  the  Library  and   Catalogues  of  the 
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British  Museum,  By  Sir  Harris  Nicolas.  Presented  by  the 
Author. 

History  of  the  Mace  given  to  the  Royal  Society  by  King 
Charles  IL  By  Richard  Weld,  Esq.  Presented  by  the 
Author. 

Two  curious  Blocks  of  fVood^  with  Mortices^  found  in  a 
small  Land'lake  at  Montaghj  County  Fermanagh,  Presented 
to  the  Museum  by  the  Earl  of  Enniskiilen. 

Proceedings  of  the  Royal  Society.     Nos.  62  to  64. 

List  of  Members  of  the  Royal  Society.     Nov.  30,  1845. 

Presented  by  the  Society. 

The  Quarterly  Journal  of  the  Geological  Society  ofLon^ 
don.     No.  7.     Presented  by  the  Society. 

Memoir es  de  la  Societe  de  Physique  et  dHistoire  Natu^ 
relle  de  Geneve.  Tome  XI.  Ire  Partie.  1846.  Presented 
by  the  Society. 

Journal  of  the  Statistical  Society  of  London.  Vol.  IX. 
Part  3.     Oct.  1846.     Presented  by  the  Society. 

Seals  of  Archbishop  Broderick  and  Archbishop  Lawrence. 
Presented  to  the  Museum  by  the  Rev.  Mr.  Mayne. 
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November  30th,  1846.     (Stated  Meeting.) 

:EV.  HUMPHREY  LLOYD,  D.  D.,  President,  in  the 

Chair. 

Thomas  Moore,  Esq.,  having  been  specially  recommended 
the  Council,  was  elected  an  Honorary  Member. 


The  Rev.  William  Roberts,  F.  T.  C.  D.,  read  a  paper  on 
definite  integral 


s 


^'logCl  +nsinV) 
0  ^(1  -  A^sin^^)    ^* 


is  clear  that  the  only  admissible  values  of  n  (real)  are  those 

the  parameter  of  an  elliptic  function  of  the  third  kind,  to 

^^^  modulus  A,  namely,  cot'0,  —  I  +  A  «  sin'O,  and  —  A^sin'O, 

^^ere  A' is  the  complement  of  A.     The  value  of  the  definite 

^^tegral  may,  in  each  of  these  cases,  be  expressed  by  elliptic 

^v:knctions  of  the  first  and  second  kinds,  and  by  the  remarkable 

transcendant  Y  ( \   ,/.         ..>   »   >  v )  by  the  aid  of  which  func- 

tions  of  the  third  species,  with  a  logarithmic  parameter,  can  be 
VOL.  in.  2  c 


calculated  by  tables  of  double  eutry.     Id  fact,  we  have  the 
following  formuln, 

C''log(l  +cof«.inV) 

.. (*',  9)  -  2f(*) T (*', 6)  -{•(*)  -  P(i)l  { F(V, 9) )• 
-  i»E(4-)  -  r(4)  log  (i  iiin'6) 


r^ 


log(l  -  (1  -  fain'ft  un'rt 


rf^  = 


(2) 


»r(A',»)  -  2p(*)Y(*',«)  -  {«(*)  -  F(l)(  {F(*',«))' 
-trFOT  +  logQ.'JFC*). 

t^log(l-f  rin'OainV),.  _ 
•'o  ^(l-4'sln*J)        ^~ 

E(*)  t  r(*,  9)  ( ■  -  2r(»)  Y(i,  »).  (3) 

In  equation  (3)  if  we  put  0  =  in-,  we  will  have,  recollect- 
ing that 

T(iT)  =  iF(*)B(*)-Jlog*', 


r^^^*''*=>»^(^>«- 


m 


Again,  $,  being  the  amplitude  of  the  semi-complete  function, 
we  have 


and, 


i+k' 


Y(0,)  =  4F(i)E(A)-ilog 


\t+f) 


The  values  of  the  definite  integrals  (4)  and  (5)  have  been 
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already  deduced  by  Mr.  Roberto  from  entirely  different  consi- 
derations, and  published  in  Liouville*s  Journal  de  Mathema^ 
tique$f  May,  1846. 

Some  other  interesting  resulto  may  be  obtained  from  our 
general  formulse.  Thus,  if  in  (2)  we  put  0  =  0,  we  will  have 

from  which  we  may  deduce,  by  an  easy  transformation, 

and,  consequently, 

If  we  suppose  A  to  vanish  in  formulae  (6)  and  (7),  we  ob- 
tain the  well-known  results,  originally  given  by  Euler, 

V     log(cos0)  d<ftz=.\    log  (sin^)  (/^  iz  Jtt  log  j^. 

•^0  Jo 

Denoting  v^(l  —  A^sin'^)  by  A,  we  can  also  derive  from 
the  above  the  value  of  the  definite  integral 

Per,  the  sum  of  the  integrals 

^^ay  be  found  from  (I),  and  their  difference  from  the  formula 

which  Mr.  Roberts  has  demonstrated  in  the  Journal  de  Ma* 
thefnaiiqueSj  May,  1846. 

2c  2 
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In  conclusion  it  may  be  observed,  that  the  particular  re- 
sults, (4),  (6),  (7),  (8),  are  nothing  more  than  immediate  con- 
sequences of  Mr.  Jacobi's  factorial  developments  of  the  trigo- 
nometrical functions  of  the  amplitude  nf  an  elliptic  function, 
in  terms  of  [lie  function  itself. —  Traiti  ik.i  Fonction*  Ellip- 
tiquea,  torn.  iii.  page  97.  It  may  be  seen  that  they  follow  at 
once  from  these  expansions,  if  we  remember  that 


y    log  (1  ±  Sncos  J-  +  a')  <h  z 


0 


when  a  is  less  than  unity  ;  a  theorem  proved  by  Poisson  in 
the  seventeenth  ca/iier  of  the  Journal  de  fEcole  Polytech- 
nique. 

.Sir  William  R.  Hamilton  stated  the  following  theorema  of 
central  forces,  which  he  had  proved  by  his  calculus  of  quater- 
nions, but  which,  as  he  remarked,  might  l>e  also  deduced  from 
principles  more  elementary. 

If  a  body  be  attracted  to  a  fixed  point,  with  a  force  which 
varies  directly  as  the  distance  from  that  point,  and  inversely 
as  the  cube  of  the  distance  from  a  fixed  plane,  the  body  will 
describe  a  conic  section,  of  which  the  plane  intersects  the  fixed 
plane  in  a  straight  line,  which  is  the  polar  of  the  fixed  point 
with  respect  to  the  conic  section. 

And  in  like  manner,  if  a  material  point  be  obliged  to  re- 
main upon  the  surface  of  a  given  sphere,  and  be  acted  on  by 
a  force,  of  which  the  tangential  component  is  constantly  di- 
rected (along  the  surface)  towards  a  fixed  point  or  pole  upon 
that  surface,  and  varies  directly  as  the  sine  of  the  arcual  dis- 
tance from  that  pole,  and  inversely  as  the  cube  of  the  sine  of 
the  arcual  distance  from  a  fixed  great  circle  ;  then  the  material 
point  will  describe  a  spherical  conic,  with  respect  to  which  the 
fixed  great  circle  will  be  the  polar  of  the  fixed  point. 

Thus,  a  spherical  conic  would  be  described  by  a  heavy 
point  upon  a  sphere,  if  the  vertical  accelerating  foreewi 


'] 


rlucfa 
nrtr 


vary  inversely  as  the  cube  of  the  perpendicular  utirl  liiivar 
tauoe  from  s  fisetl  plauc  paiwitif;  ttirougli  tliu  centte. 
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1.  Its  velocity  will  vary  inversely  as  the  sine  of  ihe  per- 
pendicular arc  let  fall  trom  s  on  the  great  circle  which  is  a  tan- 
gent at  P  to  the  trajeftory  described  by  the  point. 

2.  The  force  in  the  direction  of  the  arc  sp  is  equal   to 

~ ;-^,  V  being  the  velocity  of  the  point,  y  the  radius  of  the 

osculating  circle,  and  B  the  angle  between  sp  and  the  tangent 
arc. 

The  proposition  may  be  readily  proved  by  means  of  these 
principles,  taken  in  conjunction  with  the  following  property 
of  spherical  conies  : 

A  tangent  arc  beittff  ilraam  at  any  point  on  a  spkerical 
ionic,  if  a  perpendicular  be  let  Jail  Upon  it  from  a  fixed  point, 
and  if  a  second  perpendicular  be  let  fall  from  the  point  of  con- 
tact on  the  polar  of  the  fixed  point,  the  quotient  of  the  sines 
of  these  two  perpendiculars  will  always  be  proportional  to  the 
lanijetit  of  the  normal  arc  at  the  point  of  contact. 

This  very  general  theorem  is  its  own  polar  reciprocal. 

Mr.  J.  J.  A.  Worsaae,  of  Copenhagen,  being  requested  to 
give  an  account  of  the  forroadon  of  the  Museum  of  Antiqui- 
ties in  that  city,  made  a  communication  to  the  following  effect : 

"  It  is  a  very  well  known  fact,  that  but  few  countries  in 
the  north  of  Europe  escaped  invasion  or  conquest  by  the  Ro- 
mans. Among  those  few,  however,  Ireland  and  DcDinaHi 
are  specially  to  be  named ;  and  on  that  account  it  is  certainly 
more  than  a  mere  accident  that  these  two  countries  are  in 
possession  of  some  of  the  best  collections  of  national  antiqui- 
ties in  Europe.  I  have  had  the  opportunity  of  repeatedly  in- 
specting the  very  interesting  collection  of  the  Academy,  and  it 
has  been  told  mc,  that  the  comparatively  largo  number  of  Irish 
antiquities  there  assembled  has  been  brought  together  in  n 
short  time,  but  under  circumstances  of  considerable  difGvulty. 
Our  collection  of  national  antiquiticH  in  Denmark  has  like- 
VS'wi  been  founded  under  great  disadvantages  ;  and  perb 
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will  noC  be  without  interest  to  the  Academy,  if  only  in  that 
respect,  to  get  a  short  history  of  its  foundation,  progress,  and 
present  state. 

**  About  forty  years  ago,  the  general  character  of  scientific 
pursuits  was,  in  our  country,  much  the  same  as  in  most  other 
parts  of  Europe  :  g^eat  pains  were  spent  in  collecting  all  sorts 
of  objects  illustrating  the  changes  of  the  globe  upon  which 
we  live,  and  the  distribution  and  habits  of  animals  and  plants,  in 
short,  all  the  departments  of  natural  history ;  whilst,  strange 
to  say,  people  for  the  most  part  neglected  traces  ofmenj  the 
remains,  not  only  of  their  own  ancestors,  but  also  of  all  the 
different  races  who  have  been  spread  over  the  world.  The 
antiquities,  with  the  exception  of  those  of  Roman  and  Greek 
origin,  were  regarded  as  mere  curiosities,  without  any  scien- 
tific value  ;  and  they  were  generally  found  in  collections  mixed 
up  with  petrifactions  and  other  objects,  with  which  they  had 
little  or  no  connexion.  It  was  not  until  after  the  French  Re* 
volution,  that  the  value  of  ethnology,  as  a  most  important 
branch  of  science,  was  seen  in  its  proper  light.  With  a  greater 
respect  for  the  political  rights  of  the  people^  there  awakened 
in  the  nations  themselves  a  deeper  interest  in  their  own 
history,  language,  and  nationality.  Since  that  time  there 
have  been  formed  antiquarian  societies,  and  collections  of  na- 
tional antiquities,  in  most  European  countries ;  in  Germany 
alone  there  exist  at  present  more  than  eighty  societies,  formed 
for  the  preservation  and  collection  of  national  antiquities, 
which,  as  I  hope,  is  sufficient  to  show  that  an  earnest  effort 
is  now  being  made  to  do  what  undoubtedly  has  been  too  long 
neglected. 

**  Denmark  was  one  of  the  first  countries  in  which  a  col- 
lection of  national  antiquities  was  founded,  and  no  wonder, 
because  the  olden  time  was  that  in  which  Denmark,  together 
with  the  two  other  Scandinavian  countries,  Norway  and  Swe- 
den, was  in  its  greatest  power.  I  shall  only  recall  to  your 
memory,  that  the  weapons  of  the  Scandinavian  warriors  had 
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at  tliat  time  conquered  the  coasts  of  the  Baltic,  a  ^reat  part 
of  the  British  islands,  of  France,  and  some  parts  of  Spain  and 
Ituly  ;  that,  crossing  the  Atlantic  so  early  as  in  the  ninth  and 
tenth  century,  they  colonized  Iceland  and  Greenland,  and  put 
their  foot  upon  the  mainland  of  America.  It  was  immediately 
iifter  great  national  calamities,  that  the  attention  of  the  Diinijeh 
people  was  turned  to  that  early  period  of  their  history,  as  u 
time  from  the  contemplation  of  which  their  spirit  of  nationa- 
lity might  gain  support,  and  in  whose  memories  they  found 
the  hope  of  a  new  and  equally  glorious  era  again.  The  North, 
too,  has  this  great  advantage,  that  a  complete  picture  of  ib« 
life  of  the  old  time  has  been  preserved  in  the  remarkable  Ice- 
landic sagas,  which,  certainly,  compared  with  other  literary 
remains  of  that  lime,  in  regard  to  style  and  representation  of 
character,  arc  almost  unique.  In  the  year  1807,  the  Danish 
government,  in  compliance  with  the  request  of  several  lite- 
rary men,  appointed  a  Royal  Committee  for  the  Preservatioii 
and  Collection  of  National  Antiquities,  but  the  unfortunate 
war  with  England  hindered  the  Committee,  for  the  first  seveu 
or  eight  years,  from  making  much  progress.  After  ihe  resto- 
ration of  peace,  it  happened  that  a  young  man,  a  merchant's 
son  in  Copenhagen,  who,  from  his  earliest  childhood,  hud  telt 
H  great  interest  in  all  sorts  of  antiquities,  was  appointed  Se- 
cretary of  this  Royal  Committee.  He  found  a  few  antiquities, 
milted  up  with  the  most  curious  things,  in  a  small  room  in  the 
library  of  the  University.  He  commenced  with  exceedingly 
small  gruuts,  and  under  very  great  difficulties.  He  had  not 
only  to  contend  with  the  prejudices  of  the  unlearned,  but 
hIgu  with  the  conflicting  opinions  and  baseless  theories  of 
the  learned  men.  Some  believed  that  the  antiquities  of  iron 
were  ihe  oldest,  because  they  were  nnosl  corroded;  others 
believed  that  the  antiquities  of  brass  were  older  than  the  an* 
tiquitios  of  stone;  others,  again,  supposed,  that  the  wealthy 
int'U  liiid  used  iron,  the  middle  classes  brass,  and  the  poor 
Wqiib.     Howbvw.  bg  opened  his  small  collection  lor  |iublw 
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inspeetion ;  was  always  present  on  the  public  days  for  the 
purpose  of  showing  and  explaining  the  antiquities ;  and  when 
peasants  happened  to  visit  the  collection,  he  paid  particular 
attention  to  them,  ^  because/  as  he  said,  *  it  is  by  them  we 
shall  have  our  collection  enlarged/  For  many  years  he  con- 
tinued to  show  the  collection,  and  to  diffuse  an  interest  in  the 
old  remains  throughout  the  country,  and  all  this  without  re- 
ceiving any  pecuniary  emolument,  I  ought  rather  to  say,  at 
very  considerable  expense  to  himself.  At  last,  the  collection 
became  so  large,  that  the  room  in  the  library  was  far  from  fur- 
nishing sufficient  accommodation ;  and  the  constantly  increas- 
ing interest  in  the  collection,  and  fresh  donations  of  antiquities, 
made  its  removal  necessary.  After  many  difficulties,  he  made  a 
great  step  in  advance,  by  getting  rooms  in  the  royal  palace, 
'  Chri8tiansborg,'in  Copenhagen.  He  then  fully  carried  out  his 
idea  of  arranging  the  Pagan  antiquities  into  three  periods,  the 
staneybrasSySLud  ironperiodsy  which  he  was  the  first  to  point  out 
to  antiquaries.  It  was  not  long  before  the  collection  acquired  a 
great  name  on  the  Continent;  all  foreigners  spoke  about  it  as 
one  of  the  most  remarkable  collections  in  the  north  of  Europe. 
The  Government  evinced  more  and  more  interest  in  the  Mu- 
seum, and  the  public  began  to  regard  it  as  a  national  treasure. 
In  the  mean  time,  the  Royal  Society  of  Northern  Antiquaries 
in  Copenhagen  had  published  many  of  the  remarkable  Icelandic 
sagas,  through  which  the  people  got  more  knowledge  of  the 
importance  of  the  olden  time,  than  they  had  hitherto  possessed. 
The  Society  published  in  its  Annals  descriptions  of  the  anti- 
quities of  the  Museum,  and  published  separately  popular 
tracts,  ^illustrated  with  woodcuts,  on  the  value  and  importance 
of  preserving  the  antiquities,  many  thousands  copies  of  which 
were  spread  over  the  country,  among  clergymen,  schoolmasters, 
and  peasants.  From  all  sides  and  all  parts  of  the  country  an- 
tiquities were  presented  to  the  Museum;  and  it  has  now  been 
enlarged  to  such  an  extent,  that  when  the  new  arrangement, 
which  is  now  going  on,  is  finished,  it  will  occupy  about  ten 
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rooms  of  the  royiil  palace.  His  Majesty  the  present  King  of 
Denmark,  whose  great  zeal  for  the  promotion  of  literature  and 
science  is  well  known,  and  His  Royul  Highuesa  the  Crown 
Prince,  are  both  most  anxious  to  make  this  calleclion  StlU 
larger  and  more  important.  The  real  founder  of  the  Museam, 
about  whom  I  spoke  above,  the  present  Councillor  of  State, 
C.  J.  Thomsen,  has  had  the  gratification  of  seeing  his  extra- 
ordinarily energetic  efforts  crowned  with  the  most  signal  suc- 
cess. In  order  to  give  some  idea  of  the  extent  of  the  Museum, 
1  shall  only  mention,  that  it  contains  more  than  three  thousand 
specimens  of  implements  of  stone;  a  very  large  room  is  filled 
with  antiquities  of  brass,  among  which  are  complete  shields, 
and  several  large  trumpets  of  war,  between  two  and  three 
hundred  complete  swords  and  daggers  of  brass,  several  hun- 
dred celts  and  brass  hatchets,  lancc-heads,  ornaments,  &c.  As 
many  specimens  as  possible,  even  of  the  most  common  things, 
are  collected,  because  true  historical  results  can  be  deduced 
only  from  a  long  series,  showing  that  the  various  articles  were 
in  common  use.  Among  the  antiquities  of  the  bronze  and  iron 
periods  are  to  be  seen  a  great  number  of  rings,  and  other  or- 
naments of  silver  and  gold,  I  should  say  a  larger  number  than 
1  have  found  in  any  other  coltecliun.  It  was  formerly  a  taw 
in  our  country,  that  all  antiquities  of  silver  and  gold,  which 
were  found  in  the  earth,  must  be  surrendered  to  the  Crovo, 
without  any  recompense  to  the  tinder,  the  effect  of  which  was, 
that  most  of  those  things  were  melted  and  made  away  with. 
The  King,  therefore,  ordered,  that  the  finders  of  antiquities  of 
silver  and  gold  should  receive  the  full  value  of  the  articles, 
when  they  sent  them  into  the  Royal  Collection  ;  and  that  ihey 
should  get  more  than  the  real  value  when  the  specimens  were 
uncommonly  rare,  or  when  particular  pains  had  been  taken  to 
find  or|>reservc  them.  I  am  happy  to  say,  that  the  Museum 
now  gets  very  nearly  all  the  antiquities  of  silver  and  gold 
which  are  found  in  our  country,  particularly  as  ibey  arc  paid 
for  by  tbc  Government  out  of  a  peculiar  fund. 


315 

*<  I  haTie  thought  that  it  would  not  be  without  interest  to 
the  Academy,  to  tee  how  a  large  collection  has  been  formed, 
in  aboot  thirty  yean,  by  energetic  ezerdons,  continued  in  spite 
of  great  difficulties ;  and  how  the  collection,  after  those  diffi- 
culties have  been  oyercome,  now  stands  as  a  national  monu- 
ment, supported  alike  by  the  GoYcmment  and  by  the  people. 
1  doubt  not  diat  the  Collection  of  this  Academy,  which  in  a 
few  years  has  attained  such  magnitude,  will,  if  carried  on  with 
the  same  energy,  be  soon  of  so  much  importance,  and  gain  so 
great  a  name  in  Europe,  that  it  will  receive  that  strong  sup- 
port, both  from  the  Goremment  and  the  inhabitants  of  Ireland, 
which  it  at  present  wants. 

"  If  you  will  allow  me  I  shall,  at  another  meeting,  insti- 
tute a  short  comparison  between  the  antiquities  in  the  Irish 
and  Danish  collections.  It  is  only  through  such  a  comparison 
of  the  antiquities  in  different  countries,  that  a  new  light  will 
be  thrown  over  the  many  dark  periods  of  the  early  history  of 
Europe ;  and  I  hope  that  the  connexion,  which  in  ancient  times 
existed  between  Ireland  and  Scandinavia,  will  give  me  a  pe- 
culiar advantage  in  illustrating  the  origin  and  use  of  some 
antiquities  in  the  collection  of  the  Academy." 


Rev.  Samuel  Butcher  read  a  paper  by  Rev.  Dr.  Hincks, 
in  continuation  of  his  researches  in  the  Persepolitan  writing. 

In  this  paper  Dr.  Hincks  shows,  that  the  general  principles 
respecting  the  Persian  writing,  which  he  had  laid  down  in  his 
former  communication  on  this  subject,*  are  borne  out  by  the 
Bisitun  inscriptions,  recently  published  by  Major  Rawlinson. 
The  values  which,  in  his  former  paper.  Dr.  Hincks  had  assigned 
to  four  of  the  characters,  he  admits  to  be  erroneous,  and  ac- 
cordingly, now  corrects  them ;  but  maintains  that  the  values 
assigned  by  him  to  the  remaining  characters  are  the  true  ones 
and  adduces  the  new  inscriptions  in  proof  thereof.     Witl 


•  ••  On  the  first  and  second  kinds  of  Ptrsopolitan  urUinc  "  h 
E.  Hincks,  D.  V.     (  Vid.  Proceedings,  vol.  iii.  p.  2r^)^  •  *^^  ^^^ 
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spect  also  to  the  author's  Median  Alphabet,  as  given  in  the 
same  paper,  he  now  makes  a  few  slight  corrections,  which, 
however,  <lo  not  aRect  the  general  views  there  staled  regarding 
that  language.  Dr.  Hincks  further  gives  a  Babylonian  alpha- 
bet or  syllabary,  exhibiting  the  values  of  sixty-five  characters 
of  the  third  Persepolitan  writing,  and  of  one  hundred  and 
twenty-eight  of  the  Babylonian  lapidary  characters  :  placing 
the  Babylonian  characters  in  juxtaposition  with  the  corres- 
ponding Persepolitan  ones.  lie  adds  an  analysis  of  fourteen 
proper  names  written  in  the  latter  character,  and  of  two  in  the 
former;  and  he  points  out  the  mode  of  reading  ihem  in  the 
different  forms  under  which  they  appear  in  the  inscriptions. 
Dr.  Ilincks  moreover  states,  that,  with  the  exception  of  a  few 
letters,  to  which  correct  values  had  been  assigned  by  Professor 
Grotefend,  and  a  few  others  to  which  the  same  author  bad 
approximated,  noiliing  in  the  right  direction  had  hitherto  been 
pubiisbed  concerning  thesetwo  last-mentioned  kinds  of  writing. 


The  Rev.  Charles  Graves  read  a  paper  on  the  date  of  the 
manuscript  commonly  called  the  Book  of  Armagh.' 

Shortly  after  the  Book  of  Armagh  had  been  deposited  in 
the  Museum  of  the  Royal  Irish  Academy,  Mr.  Graves  ob- 
served, on  a  careful  examination,  that  numerous  erasures  had 
been  made  in  it.  These  occur  at  the  end  of  the  following 
writings  contained  in  the  volume: 

1.  The  Confession  of  St.  Patrick,  fol.  24,  b. 

2.  The  Gospel  of  St.  Matthew,  fol.  52,  b. 

3.  The  Gospel  of  St.  Mark,  fol.  67,  b. 

4.  The  Gospel  of  St.  Luke,  fol.  89,  b. 

5.  The  Revelation  of  St.  John,  fol.  170,  a. 

6.  The  Acts  of  the  Apostles,  fol.  190,  a. 

7.  The  second  Book  of  the  Life  of  St.  Martin  of  Tours, 
fol.  214,  a. 

8.  A  letter  of  Sulpicius  Severus,  fol.  220,  a. 


*  For  an  at-count  o: 
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So  effectually  had  the  original  writing  been  effaced  in  these 
placeSy  that,  in  the  first  instance,  Mr.  Graves  gave  up  the 
attempt  to  decipher  it  as  utterly  hopeless.  But  his  attention 
was  again  urgently  drawn  to  the  subject  by  Mr.  Eugene 
Curry,  who  had  independently  noticed  the  same  fact.  Being 
aware  that  it  was  usual  for  Irish  scribes  to  insert,  at  the  end  of 
books  written  by  them,  their  own  names,  and  some  notices  of 
the  date  or  occasion  of  the  writing,  he  had  been  looking  at 
these  very  places  in  the  hope  of  finding  such  entries,  and,  to 
his  disappointment,  he  had  ascertained  that  they  had  been 
erased.  Still  he  did  not  despair  of  their  being  ultimately  read : 
and  as  he  thought  it  probable  that,  like  the  body  of  the  work, 
they  were  written  in  Latin,  a  language  with  which  he  is  not  well 
acquainted,  he  requested  Mr.  Graves  to  endeavour  to  make 
them  out.  One  of  the  erasures  to  which  he  particularly 
directed  attention  was  the  one  marked  7  in  the  list  given 
above,  and  to  this  Mr.  Graves  first  applied  himself.  He  reads 
it  as  follows : 

Pro  Ferdomnacho  ores. 

A  well-executed  fac  simile  is  subjoined,  for  the  purpose  of 
enabling  those  who  have  access  to  the  manuscript  to  judge 
whether  his  reading  be  correct. 

On  turning  to  erasures  3,  4,  and  8,  he  satisfied  himself  that 
the  same  words  had  been  written  in  those  places  also.  It  is 
thus  established  that  the  whole  volume  was  executed  by  the 
same  scribe,  as,  indeed,  the  uniformity  of  the  handwriting  suf- 
ficiently proves.  Erasures  6  and  7  are  considerable  ones  ;  and 
there  is  good  reason  to  apprehend  that,  in  both  these  instances, 
we  have  to  deplore  the  loss  of  much  information  respecting 
the  manuscript. 

At  all  events,  we  know  that  it  was  written  by  a  scribe 
named  Ferdomnach.  But  it  yet  remains  to  be  ascertained  who 
this  Ferdomnach  was,  and  at  what  time  he  lived. 


The  AnnnU  of  the  Four  Masters  contain  entries  respecting 
I  two  persons  of  tliia  nume,  both  of  them  scribes. 

f  A.C.  726.  Ffpoomnac''  FSP'^- 

nfoip  CIpoa  fTlaca  o'ecc, 

A.  C.  644.  peapoomnach  coj- 

aibe  1  r^piBniD  rosaioe  t>o 

lumcip  QpDU  ITIoca  o'ecc. 


K.  D.  727.  Ferdomnnch,  Scribe 

of  Annogli,  died. 
\.  D.  845.  Ferdoninach,  a  sage 

and  choice  scribe  of  the  church 

of  Armagh,  died. 


The  fact  that  both  these  persons  were  scribes  of  Armagh, 
where  this  manuscript  was  preserved  for  eo  many  centuries, 
renrfers  it  in  the  highest  degree  probable  that  one  or  other 
was  the  writer.  The  names  of  between  thirty  and  forty  per- 
sons, who  held  the  office  of  Scriba  or  SckolasUcus  in  Armagh, 
are  enumerated  in  t!ie  Annals  of  that  see,  given  by  Colgan 
in  his  Trias  Thaamatiirga.  But  of  all  these  there  were  only 
two  Ferdomnachs,  the  two  already  mentioned. 

Assuming,  then,  aa  it  seems  safe  to  do,  that  one  or  other  of 
theae  persons  was  the  scribe  of  the  manuscript,  Mr.  Graves 
proceeds  to  fis  the  actual  year  in  which  it  was  written.  He 
thinks  that  he  hasefTected  this  by  partly  deciphering  the  writing 
in  the  erasure  No.  2.  This  erasure  consists  of  four  short  lines ; 
and  the  original  writing  was  in  a  semi-Greek  character,  tLe 
nature  of  which  is  exhibited  in  the  following  passages,  con- 
taining nearly  all  the  letters  of  the  Roman  alphabet.  The 
first  is  one  of  the  petitions  of  the  Lord's  Prayer,  as  given  in 
St.  Matthew's  Gospel,  fol.  3fl,  a.  The  second  is  a  memoran- 
dum occurring  in  the  very  column  at  the  foot  of  which  is  the 
erasure  under  consideration. 

ir4f 


§cirXi»^T'a-&vanrv^ 


KXPLICIT  ■  AEVANGVE 
LICK  '  KATA  '  MAX 
TBVM  -  SCniPTVM  : 
ATQVK  FISITVM  ■ 
IS  FFHIA   ■  MATTEI  - 
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After  ikt  ktter  pnnge  comet  a  CoUeet  appropriate  to  the 
Festival  of  St.  Matthew,  and  then,  at  the  bottom  of  the  page» 
is  the  enmne. 

By  the  use  of  a  weak  solution  of  gallic  acid  in  qmits  of 
wine,  Mr.  Grares  reiived  the  traces  of  the  original  writing  a 
good  deal ;  and,  aided  by  a  magnifying  glass,  he  succeeded, 
at  the  expense  of  moch  time  and  laboor,  in  dedphering  the 
gicaier  part  of  the  erased  writing.  The  following  &c  simile 
exhibits  as  moch  as  can  be  read  with  any  certainty : 

>c    ^    e  ^ikrd»Te^ 

Now,  as  the  Heres  Patridi  undoabtedly  meant  the  succes- 
sor of  St*  Patrick  in  the  see  of  Armagh,  we  at  once  gain  this 
additional  and  positire  information,  that  the  scribe  who  wrote 
the  book  was  contemporary  with  some  Ardibishop  of  Armagh 
whose  name  ended  with  ack  :  and  this  cannot  be  said  of  the 
earlkr  FenkMnnach,  who  died  A.  D.  727.  It  appears,  firom  a 
passage  in  foL  1%,  b,  that  Flann  Febia  had  attained  the  pri- 
macy before  this  book  was  written,  and  he  was  succeeded  by 
Suibne,  who  outiired  this  Ferdomnach.  Nay,  more,  if  we 
may  trust  the  list  of  the  Archbishops  of  Armagh  contained  in 
the  LeabAar  Brtae,  fol.  99, 6,  or  that  giren  by  Colgan  from 
the  Psalter  of  Cashel,  there  had  been  no  Archbishop  of  Ar- 
magh, whose  name  terminated  thus,  for  more  than  a  hundred 
rears  prerious  to  the  death  of  the  first  Ferdomnach.  On  the 
other  hand,  we  know  that,  in  the  time  of  the  second  Ferdom- 
nach, there  were  three  ArchlHshops  of  Armagh  whose  names 
ended  in  aekj  Foendelach,  Connmach,  and  Torbach.  But  fur- 
ther, enough  remains  of  the  letter  preceding  the  final  ack  to 
indicate  that  it  was  a  6,  certainly  enough  to  show  that  it  could 
not  hare  been  either  an  /  or  an  m.     Moreorer,  in  the  space 
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opciipied  by  Uie  namp,  there  is  not  room  for  more  than  aeven 
or  eight  lettem.  On  theae  grounds  Mr.  Graves  concludes 
that  the  name  wax  that  of  Torbacli)  whose  death  is  thun 
recorded  in  the  Annals  of  the  Four  Masters  : 

a.  C.  807.  Copbcich  mac  gop-       A.  D.  808.  Torbaoh,  aon  of  Ger- 
main Scpibnm,    Cejrgip,    f  man,   Scribe,  Lecturer,    and 

abb  Qjioa  ITlaca    efibe,   »o  I       Abbot  of  Armagh  was  he,  of 
cenel    Copbai;;,    eaoon,    O  tbe  Kind    Torbaigh,  L  e.  of 

Ceallaij  ftpeaj^.  I       Hy-Kelly  ofBregia. 

Introducing  then  the  name  of  Torbaoh,  Mr.  Graves  pro- 
poses to  restore  the  whole  passage  tlius: 

F  DOMNACH  •  HVNC  ■  l.lli 
E      KVM-  E    DICTANTE 

RTOBBACH  ■  HBRKDB  •  PAT 
RICH  ■  SCRIPSIT 

Torbach  held  the  primacy,  according  to  the  catalogues  of 
the  Psalter  of  Cashel  and  the  Leabhar  Breac,  for  a  single  year; 
and  his  death  took  place  on  the  16ch  of  July ;  "  colilur  IG' 
Jnlii,"  says  Colgan,  T.  T,  p.  294.  Since,  tlien,  the  writing  of 
the  Gospel  of  St.  Matthew  in  the  Book  of  Armagh  was 
finished  on  St.  Matthew's  festival  day,  the21st  of  September, 
and  during  Torbach's  primacy,  it  must  have  been  in  the  year 
807. 

If  we  could  be  quite  sure  that  the  half-erased  name  ter- 
minated in  bach,  there  would  remain  no  reasonable  ground  for 
doubting  the  conclusion  at  which  Mr.  Graves  has  arrived. 
For  the  satisfaction,  however,  of  those  who  may  not  partici- 
pate in  tiie  certainty  which  he  feels  as  regards  this  point,  he 
thinks  it  right  to  notice  the  following  circumstances,  wlucb, 
although  not  deserving  the  name  of  proofs,  tend  in  some  de- 
gree to  coniirm  the  probability  of  his  conjecture. 

Tiie  Torbach  abovementioned  having  been  himself  a  scribe 
of  Armagh,  the  copying  of  the  precious  manuscripts  of  the 
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see  was  such  a  work  as  we  might  expect  to  find  undertaken 
during  his  primacy :  and  of  the  second  Ferdomnach  we  are 
informed,  not  only  that  he  was  a  scribe  of  Armagh  in  Tor- 
bach's  time,  but  that  he  was  pcpiBmo  co^ame,  a  choice  scribe, 
a  fit  person  to  be  intrusted  with  so  important  a  work.  Cer- 
tainly the  penmanship  of  the  Book  of  Armagh  is  of  the  most 
consummate  excellence.  The  whole  of  the  writing  is  remark- 
able for  its  dbtinctness  and  uniformity.  All  the  letters  are 
elegantly  shaped,  and  many  of  the  initials  are  executed  with 
great  artistic  skill.  The  last  verses  of  St.  John's  Gospel,  fol. 
103  a,  may  be  especially  referred  to,  as  exhibiting  a  specimen 
of  penmanship  which  no  scrivener  of  the  present  day  could 
attempt  to  rival. 

It  is  also  worthy  of  notice,  that,  about  the  time  of  Tor- 
bach's  primacy,  the  inroads  of  the  Danes  in  the  north  of  Ire- 
land, and  the  adjoining  islands,  were  becoming  so  frequent 
and  serious,  that  the  ecclesiastics  of  Armagh  might  well  have 
been  anxious  to  take  measures  for  the  preservation  of  their 
records.  In  the  year  802  the  Scandinavian  pirates  plundered 
the  monastery  of  Hy,  on  which  occasion  many  of  the  inmates, 
both  laymen  and  monks,  perished.  They  again  attacked  it 
in  806,  and  put  to  death  no  less  than  sixty-eight  of  the  monks. 
In  807  they  effected  a  landing  on  the  Irish  coast,  and,  pene- 
trating as  far  as  Roscommon,  destroyed  it,  and  laid  waste  the 
surrounding  country.  But  it  was  not  till  831  that  they  entered 
Armagh.  In  that  year,  as  we  learn  from  the  Annals  of  the 
Four  Masters,  they  plundered  it  three  times  in  the  course  of 
one  month.  It  had  never  before  been  taken  possession  of  by 
foreigners. 

Mr.  Graves  stated  that,  on  mentioning  to  his  friend  Mr. 
Petrie  the  fact  of  his  having  ascertained  the  name  of  the  scribe 
of  the  Book  of  Armagh  to  be  Ferdomnach,  Mr.  Petrie  at  once 
informed  him,  that  he  had,  many  years  ago,  made  a  drawing 
of  a  tombstone  at  Clonmacnoise,  on  which  that  name  ap- 
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peared.     By  bis  kind  permission  Mr.  Graves  is  enabled  to 
lay  the  following  outline  of  it  before  the  Academy : 


/!■■ 


{ 


OFOIU 


\ 


ft[i?i:eric)ani 


\ 


\ 


The  character  of  the  inscription,  and  the  style  of  the  cross, 
belong,  as  Mr.  Petrie  thinks,  to  the  ninth  century.  It  is  not 
unlikely  that  this  may  be  the  tombstone  of  the  very  person  by 
whom  the  Book  of  Armagh  was  transcribed.  His  having  been 
buried  at  Clonmacnoise  rather  than  at  Armagh,  furnishes  no 
argument  to  the  contrary.  We  know  that  many  distinguished 
ecclesiastics  and  learned  men  came  from  remote  places  to  pass 
their  last  days  as  pilgrims  at  Clonmacnoise.  It  might  be  that 
Ferdomnach  retired  to  that  place  when  Armagh  was  plundered 
by  the  Danes  in  831. 

It  is  not  a  little  remarkable,  that  the  Book  of  Lecan,  in 
the  library  of  the  Royal  Irish  Academy,  furnishes  us  with  the 
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pedigree  of  a  Ferdomnach,  twenty-third  in  descent  from  Co- 
nary  More,  Monarch  of  Ireland,  whose  reign  commenced  A.l). 
158.  Allowing  thirty  years  to  a  generation,  we  should  bring 
the  time  of  this  Ferdomnach  just  down  to  the  middle  of  the 
ninth  century.  For  the  discovery  of  this  curious  coincidence 
Mr.  Graves  is  indebted  to  Mr.  Eugene  Curry,  who,  at  his 
request,  most  kindly  undertook  the  laborious  task  of  making 
the  necessary  searches. 

Sir  William  Betham,  in  his  account  of  this  manuscript,* 
has  assigned  to  it  an  earlier  date,  assuming  it  to  have  been 
written  by  Aldus,   Bishop  of  Sletty,  who  died  A.  D.  699. 
^nd  in  this  he  has  been  followed  bv  Mr.  Westwood,  in  his 
Recently  published  Palteographia  Sacra,     Sir  William  Be- 
tham, wanting  the  positive  evidences  now  brought  forward, 
appears  to  have  been  led  to  that  conclusion  by  a  passage  in  the 
X,ife  of  St.  Patrick,  fol.  20,  b :   "  Hacpauca  de  Sancti  PairU 
^yii  peritia  et  virtutibus  TTluipchu  TTlacc  u  TTlachcheni  dictante 
^Aiduo  SlebtiensU  cwitatis  epi^copo  conscripsit."  But  it  would 
^eem  that  these  words  were  only  intended  to  convey  that  the 
xnemoir  of  St.  Patrick  was  originally  drawn  up  at  the  desire 
or  command  of  Aidus,  just  as  the  Gospel  of  St.  Matthew,  and 
jjrobably  the  whole  Book  of  Armagh,  was  transcribed  by  Fer- 
domnach dictante  herede  Patncif\  at  the  bidding  of  the  then 
Archbishop  of  Armagh. 

The  original  Life  of  St.  Patrick,  by  Muirchu,  together 
^with  the  annotations  of  Tirechan,  were  evidently  becoming  il- 
legible at  the  time  that  Ferdomnach's  copy  of  them  was  made. 
This  is  sufficiently  indicated  by  notes  in   the  margin,  which 
show  that  the  scribe  found  it  difficult,  in  many  places,  to 
read  the  manuscript  from  which  he  was  transcribing.     What- 
ever abatement,  therefore,  has  been  made  from  the  supposed 
age  of  the  Book  of  Armagh,  is  fully  compensated  for  by  the 
knowledge  that  it  is  a  copy  from  documents  which  were  them- 
selves old  in  the  year  807. 


*  Irish  Antiqoariiui  Refiearche*.  vol.  i.  pp.  257.  *27U. 
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It  is  not  easy  to  conjecture  at  what  time  tbe  erasures  now 
noticed  were  made  in  the  manuscript.  TLey  seem  not  only 
to  Iiave  concealed  the  name  of  the  scribe  from  those  schotan 
through  whose  hands  the  manuscript  has  passed  at  different 
times,  but  to  have  escaped  their  observation.  At  all  events, 
they  are  not  mentioned  by  those  antiquaries  who  have  hitherto 
published  descriptions  of  the  Book  of  Armagh.  It  is  hardly 
possible  to  conceive  how  so  intelligent  a  scholar  as  Lhwyd 
could  have  spoken  as  he  does  of  the  commonly  received  belief, 
that  it  was  in  the  handwriting  of  St.  Patrick,  if  the  name  of 
the  real  scribe,  Ferdomnach,  had  appeared  in  eight  or  more 
places.  And  if  he  had  not  himself  observed  the  signature  of 
the  real  scribe,  it  could  scarcely  have  passed  unnoticed  by  Mr. 
Arthur  Brownlow,  who,  on  purchasing  the  book,  after  it  had 
been  left  in  pledge  for  £5  by  Florentine  Mac  Moyre,  carefully 
arranged  and  numbered  the  folios,  and  marked  in  the  margin 
the  beginnings  of  the  chapters  of  the  several  books  of  the  New 
Testament,  a  task,  in  the  execution  of  which  he  must  necessa- 
rily have  examined  every  single  page  of  the  book.  On  these 
grounds  Mr.  Graves  is  inclined  to  believe,  that  the  erasures 
were  made  before  the  manuscript  came  into  the  possession  of 
Mr.  Brownlow,  that  is  to  say,  about  the  year  10*^0. 


1.  Dictionary  of  the  Roots  of  the  Latin,  according  to  the 
Method  of  A.  F.  Yazvetishago.     Presented  by  the  Author. 

2.  Meiiioirsof  the  American  Academy  of  Arts  and  Sciences, 
New  Series.     Vol.  II.     Presented  by  the  Academy. 

3.  Natuurkundige  Verhandelingen  van  de  Hollandackt 
Maatschappij  der  fVetetiscfiappen  te  Haarlem.  2e  VerzameU 
ing.     3e  Beel.     le  Stuk.     Presented  by  the  Sodety. 
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The  Rer.  Williani  Reercs,  M.  B.,  was  elected  a  Member 
of  the  Academy. 


The  Ref.  Cliarics  Grarea  nuvie  Mme  obferratiom  on  the 
use  of  distribotiire  i%iH  of  operation,  both  real  and  imapnary, 
in  the  coDStmetioo  of  s  jttemii  of  algebra. 

1.  An  algebra  with  two  liiftriboUTe  tigns,  one  real  and  the 
other  imaginary,  might  be  framed  in  th^  following  manner: 

We  m^t  define  the  lign  +  »  standing  for  a  diiitribatire 
operation,  tndi  that  the  repetitkM  of  it  any  integer  number  of 
times  is  still  eqiBTaleot  merely  to  +.  We  might  soppo«e  dw 
natare  of  this  operatkm  known,  and,  on  that  aeec^wt,  call  any 
quantity  affeeted  with  4e  wgn  4-  a  real  q«iaatity.     Along 

with  this  symbol  we  anght  empl/yy  a  ^tnfAiA,  4-^  de^Aiag  it 
as  being  the  symbol  of  aaocfaer  4»trlbAtrre  oyi^fntioaf  sttdb, 
that  the  twofold  exeevtioa  of  it  is  ^tfpKy^umt  to  -^.  And  tfae 
natare  of  this  operation.  KAaiouid  by  ^4^*,  migr.t  *>t  snpf^eed 
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unknown^  or  in  some  sense  transcendental  as  compared  wil 
+  ^  so  that  it  would  be  impossible  to  express  a  term  aftded 

with  the  sign  +  *  l>y  TBtkemn%  of  any  combination  of  t^ms  affected 
with  the  sign  +•  With  this  understanding  we  might  csli 
terms  affected  with  +^  majfinarg^  and  the  importance  of  the 
distinction  between  reals  and  ima^naries  consists  In  this:  that 
when  we  have  an  equation,  v  =:  0,  involving  quantities  of 
both  kindsi  we  may  put  the  real  and  imaginary  parts  of  u 
respectively  equal  to  0, 

The  following  example  willsliow  the  advantage  of  employ- 
ing such  a  symbol.  If  we  put  +^f  in  place  of  +  f  in  the 
development  of  e^^  we  find 

•'^•♦  =  cas#+*jtfaf  (1) 

where  ctsf  and  nimf  respectively  stand  for  the  series 

♦+  riTs  +  naTsXs +*^" 

multiplying  equation  (1)  by  the  similar  one 


/^  ♦iicssf'+^riaf 


\vo  havo 


Hut  ag^n,  from  ( 1 )  we  have 

And  Hiuoe  we  art^  entitled  to  compare  the  real  and  imaginary 
\VMH  in  the  two  last  equations,  we  conclude  that 

sia(f  +  f*)  =:  mf  mf '  +  staf  mf '. 
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These  are  the  fundamental  equations  for  the  comparison 
of  hyperbolic  sines  and  cosines. 

2.  The  distributive  symbols  +*,  +*,  -f*,  + ,  enable  us 
to  construct  the  ordinary   double  algebra.      The  equation 

+*  1  4-  1  =  0  makes  +*  real  as  well  as  +•  B"^  +*  ^^^  +* 
are  both  imaginary ^  as  compared  with  +  and  +S  though 
they  admit  of  being  compared  together  because  of  their  rela- 
tion 

+M  +« 1  =  0, 

which  is  a  consequence  of 

-f*l  -f  1  =0. 

3.  With  the  distributive  symbols  -f  *,  +*,  -f  j  supposed 
to  be  heterogeneous^  we  might  construct  an  algebra  of  one 
real  and  two  imaginary  symbols.  This  algebra  would  be  vir- 
tually equivalent  to  the  triple  system  discussed  by  Mr.  Graves 
in  former  communications  to  the  Academy. 

4.  Starting  with  the  primary  symbol  -f  ^  we  might  frame 
an  algebra  with  two  imaginaries,  viz.,  -{-'  and  -f^  and  three 
reals,  +*>  +*>  +>  related  to  one  another  by  the  condition 

4-M  +M4.  1  =  0. 

Developing  e^'  ^  we  find  it  equal  to 

^  »  f^n,'*  ^"^  ^^  representing  series  in  which  the  signs  of  the 

terms  are  successively -f ,  4-*>  "f*j  +1  +*>  +*>&c.  Between 
these  series  and  the  ordinary  trigonometric  series,  expressing 
the  sine  and  cosine  in  terms  of  the  arc,  there  exist  many 
remarkable  analogies. 


Mr.  J.  J.  A.  Worsaae,  of  Copenhagen,  in  continuation  of 
his  former  communication  to  the  Academy,  gave  a  review  of  the 
different  descriptions  of  Danish  and  Irish  antiquities,  anil  of 
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several  hiBtorical  evenrs  connecled  with  the  invasion  of  Ire- 
land by  the  Danes. 

Mr,  Worsane  commenced  hy  observing,  that  all  the  anti- 
quities found  in  Ireland,  as  well  as  in  other  countries,  are  lo 
be  divided  into  two  large  classes.      Those  of  the  first  are  of 
the  greater  importance,  being  alt  of  a  time  in  reference  to 
which  we  have  no  historical  records.     The  monuments  of  the 
second  class,  belonging  to  a  later  period,  could  not  give  infor- 
mation of  BO  much  value,  because  we  have  from  written  re-     ' 
cords  a  certain  degree  of  knowledge  as  to  the  civilization  of 
the  time  ;  but  it  is  a  remarkable  fact,  that  the  antiquities  of    j 
the  second  class  were,  until  lately,  regarded  with  the  greatest     [ 
interest,  because  of  the  prevailing  inclination  to  combine  the     | 
study  of  antiquities  with  that  of  written  records.     It  was  long     { 
before  archseologists  could  bring  themselves  to  relinquish  that     ■ 
mode  of  research,  and  come  back  to  a  critical  examination  of    i 
the  monuments,  without  being  influenced  hy  written  records;     . 
but  the  time  seems  at  length  to  have  arrived,  when  it  ha*     ' 
become  possible  to  enter  upon  an  entirely  new  inquiry  into 
the  history  of  the  earliest  state  of  the  European  nations,  hy 
means  of  the  antiquities  alone. 

5  1.  7'Ae  Stone  Period. 
With  regard  to  the  existing  collections  of  different  kinds 
of  stone  implements,  found  in  nearly  all  parts  of  Europe,  it 
is  interesting  to  compare  those  implements  with  the  stone 
hulehets,  knives,  &c.,  found  in  America  and  Africa,  and  still 
used  by  the  natives  of  the  South  Seu  islands.  Such  a  compa- 
rison indicates  that  they  have  been  used  hy  tribes  which  sub- 
sisted by  fishing  and  hunting;  and  the  striking  resemblance 
of  the  forms  is  a  direct  proof  that  dilTerent  people,  in  the 
same  uncivilized  state,  use  weapons  and  implements  of  ex- 
actly the  same  description  for  killing  animals  and  build- 
ing houses.  It  is  well  known  that  a  great  number  of  stone 
hatchets,  arrow-heads,  and  lunue-heads,  have  been  found  in  Ire- 


viand,  uiid  parlicularly  artii.-li;s  I'ormed  of  flint,  in  the  nortlieni 
ninlies ;  but  in  l)enm;irk  th«rt;  occurs  a  ^reuter  number  and 
nrietyofimplemt;lits  of  flint,  probably  because  that  stone  is  ex- 
oeeitingly  common  in  that  country.  Most  of  these  implements 
«f  »tone  »eem  to  belong  to  a  timt;  before  all  history — to  an 
iftboriginal  people,  who  lived  by  fishing  and  hunting  upon  the 
B-coaats  and  along  the  large  rivers  of  Kurope.  The  tombs 
kf  these  people  give  the  be'st  information  on  this  point.  There 
Ireland  and  England  a  number  of  stone  structures 
^led  Cromlec/ig,  Dritiflical  altars,  &c.,  which  are  generally 
yarded  as  religious  monuments  belonging  to  a  historical 
sme;  but  excavations  in  Ireland  (in  the  Plicenix  Park),  in 
Jeraey,  Guernsey,  and  several  other  places,  have  shewn  that 
ihey  were  tombs,  containing  skeletons,  implements  of  stone  or 
bone,  vases  of  clay,  and  rude  ornaments  of  umber  and  bono. 
Exactly  similar  monuments  in  Denmark  and  France  contain, 
^ibout  ^exception,  the  same  objects,  and,  like  the  Irish 
^^jnd  English  cromlechs,  tliey  differ  from  all  other  tombs. 
They  are  only  found  on  the  coasts  of  the  Baltic  and  the 
German  ocean,  in  Holland,  France,  Portugal,  and  on  the 
eonsts  of  the  Mediterranean,  but  tiever  in  the  interior  parts  of 
Germany,  Austria,  or  Hungary,  There  is  every  reason  to 
believe  that  those  remarkable  mojiuments  were  raised  by  a 
.people  who  had  no  metal,  and  therefore  were  unable  to  pe- 
■jBetrate  into  the  interior  of  Europe,  which  was  then  covered 
^^with  forests  and  morasses  of  an  immense  extent.  It  is  only 
['through  a  careful  examination  and  comparison  of  the  skeletons 
'indjSkuils  found  in  the  tumuli  just  mentioned,  that  we  can 
[et  intbrmatiou  concerning  the  races  to  which  this  aboriginal 
wple  belonged.  This  discovery  of  a  stone  period,  in  the 
istory  of  Europe,  was  the  first  important  result  arrived  at 
l^y  the  study  of  antiquities  alone. 

5  2.    The  UroHZt  Perloil. 

Mr.  Wors;iae    remarked   further,    that,    in    looking   over 


the  European  colleL-tioiis  of  national  antiquitiee,  we  next 
observe  a  great  number  of  implements,  weapons,  and  ornumenu 
of  bronzL',  together  with  ornaments  of  gold.  It  is  impossible 
that  all  theise  coukt  have  belonged  to  the  aborigiaal  people 
who  built  the  cromlechs  ;  first,  because  the  lomba  aro  quite  riil- 
ferent ;  and  secondly,  we  do  not  find  any  sufficient  transitiou 
from  the  antiquities  uf  stone  to  the  antiquities  of  bronze.  The 
latter  are  of  a  mixed  metal,  and  are  so  beautiful  in  their 
forms,  and  of  such  titie  workmanship,  that  they  must  have  be- 
longed to  a  new  people,  who  invaded  Europe,  followed  the 
large  rivers  into  the  interior  parts,  where,  with  their  imple- 
ments of  metal,  they  were  now  able  to  make  their  way  through 
the  thick  forests,  they  began  to  drain  the  bogs  and  cul- 
tivate the  soil,  no  longer  living  merely  by  fishing  and  hunting, 
as  the  people  before  them.  There  have  been,  however,  diSi»- 
rent  opinions  about  the  origin  of  these  implements  and  wea- 
pons of  bronze.  Some  said  they  were  all  of  Phwnician  or 
Itoman  workmanship  ;  some  contended  that  they  all  belonged 
to  an  early  Celtic  population  oi  Europe ;  but  a  comparison 
of  the  Irish  and  Danish  uutiquities  will  clearly  shew  that 
these  opinions  are  not  to  be  relied  upon.  There  is  cer- 
tainly a  general  resemblance  in  the  forms  of  the  bronze  anti- 
quities, but  many  dilferences  in  details,  which  prove  that  the 
Irish  antiquities  of  bronze  were  not  brought  from  Ireland  to 
IJenmark,  or  from  Denmark  to  Ireland.  The  handles  of  the 
Irish  bronze  swords  were  very  nearly  all  of  wood  or  horn: 
while  in  Denmark  a  great  many  had  handles  of  bronze,  orno- 
nientod  with  a  pt^culiar  sort  of  pattern,  which  in  no  instance 
appears  on  the  Irish  antiquities,  and  sometimes  inlaid  with 
gold,  lu  Denmark  there  are  several  antiquities  which  are  not 
to  he  found  in  Ireland  ;  and  in  Ireland  some  have  been  found, 
which  eitherdid  not  exist  at  all  in  Denmark, or  assumed  another 
t.hiipc.  The  Danish  antiquities  of  bronze  are  again  differeui 
from  the  remains  of  the  same  period  in  the  lioutherii  part  of 
Germany,  in  Greece,  in  Italy,  and  France,  which  in  their  turn 
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Tiiffer  from  the  English  and  Irish  Eiiititjuilies ;  in  all  thoie 
'countries  moulds  have  also  been  fouiiil  in  which  the  imple- 
'Inents  and  weapon*  of  bronze  were  cast.  This  shews  that  dif- 
ferent people  in  Europe,  in  the  same  slate  of  civilization,  had 
Used  ihe  same  implements  of  the  same  metal,  only  in  slightly 
Varying  forms.  Tlje  oldest  accounts  of  Greek  and  Roman 
•uthors  confirm  this  important  result,  which  is  principally 
due  to  the  antitjulilvs. 


§3 


7'Ae  Iron  Period. 


It  seems  that  the  implements  and  weapons  of  bronze 
BDmpletely  disappeared  when  the  Romans  had  overrun  the 
aorlhern  or  north-western  part  of  Europe  ;  but  Ireland  and 
Denmark,  the  two  countries  which  were  never  conquered 
by  the  Komans,  continued  longer  to  make  use  of  them, 
ud  thus  are  peculiarly  rich  in  antiquities  of  bronze,  though 
poor  in  Roman  remains.  When  the  Roman  empire  fell, 
«pon  its  ruins  arose  a  new  civilization,  which  commenced 
by  imitating  the  Roman  models;  it  is  no  wonder,  therefore, 
that  the  same  ornaments  which  appear  on  the  oldest  Irish 
ecclesiastical  remains  are  also  to  be  seen  on  remains  from 
tile  iron  period  in  Denmark,  Sweden,  Norway,  France, 
*Germany,  &c.  They  were  all  barbarized  imitations  of  Ro- 
Ban  designs,  and  resembled  one  another,  inasmuch  as  they 
irere  derived  from  a  common  archetype.  It  was  only  re- 
cently that  Irish  weapons  belonging  to  the  iion  period  were 
feund,  for  the  first  time,  in  the  course  of  excavations  in  the 
[Shannon  and  at  Dunshaughiin.  In  exhibiting  some  of  these 
r.  Worsaae  remarke<l,  that  they  were  very  small,  compared 
rith  the  large  and  heavy  swords  which  were  found,  a  short 
in  cutting  the  railway  at  Kilmainham,  and  which, 
<IUidoubtedly,  were  Danish,  or  rather  Norwegian  sword«.   The 


tontrast  between   these  Irish  and  Norse  swords 


giv. 


quite 


Hh  picture  of  the  time.      It  is  a  fact  that  not  only  Ireland, 
tut  other  countries,  England,  France,  Germany,  &c.,  were, 
about  the  eighth  until  the  twelfth  century,  exceedingly 
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weak,  ill  consequence  of  internul  warB ;  wliich  accounts  far 
the  remarkable  circumstance,  that  a  small  number  of  vikings 
from  Scandinavia  were  able  to  take  possession  of  large  tracts 
of  land  in  those  remote  countries,  and  keep  them  under  their 
i;ontrol  for  several  centuries, 

The  swords  which  were  found  at  Kilmainliam  arc  so  like 
the  Norse  swords,  that  if  tliey  were  mixed  with  the  sword* 
found  in  Norwegian,  Swedish,  and  Danish  tomiis,  and  now  in 
the  collections  of  Cbristiana,  of  Stockholm,  and  of  Copenhagen, 
it  would  be  difficult  to  distinguish  one  from  the  other.  The  form 
of  the  handle,  and  particularly  of  theknob  at  the  end  of  the  han- 
dle, is  quite  characteristic  of  the  Norse  swords.  Along  with 
the  swords  found  at  Kilmainham,  some  other  andquities  of  un- 
doubtedly Scandinavian  origin  were  also  discovered.  Mr.  Wor- 
saae  here  exhibited  a  number  of  old  draughtsmen  of  bonet  of  a 
hemisphsrical  shape,  and  with  a  hole  in  the  flat  bottom,  which 
were  so  constructed,  that  they  could  not  tumble  off  the  table  if 
itwas  shaken.  Great  quantities  of  these  draughtsmen  are  found 
in  Norway,  along  with  tesserse,  buried  with  the  warrior  in  the 
grave.  It  might,  perhaps,  confirm  what  Tacitus  said  of  the 
"Germanni,"  that  they  were  exceedingly  fond  of  gambling, 
so  much  so,  that  at  last  they  staked  their  personal  Uber[y,  and 
thus  sometimes  became  slaves.  At  Kilmuinliam  were  alM 
found,  besides  the  swords,  large  brooches  of  a  peculiar  sort, 
of  a  convex  form,  with  a  pin  of  iron,  and  ornamented  with 
serpent-like  devices ;  such  brooches  had  never  been  found  in 
other  countries  than  in  Scandinavia,  or  where  Scaiidinairian 
people  were  settled  ;  in  Norsvay  and  Sweden  they  are  mo»t 
common.  The  existence  of  these  brooches  at  Kilmainham 
along  with  the  swords,  would,  therefore,  furnish  the  strongest 
argument  in  favour  of  the  Scandinavian  origin  of  their  buried 
owners.  Similar  brooches  and  weapons  have  been  repeatedly 
found  in  the  Phtejiis  Park  and  iu  College-green,  memorials 
of  the  influence  which  the  Norsemen  had  in  Ireland,  and 
particularly  in  Dublin;  and  il  is  a  remarkable  circumstance. 
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Ftlut  we  should  have  in  our  liands,  aftfr  so  many  cciiturteii 
[  hatl  elapsed,  the  sworils  by  which  a  forvign  people  once  ruled 
i  aver  Ireland,  perhaps  the  very  weapons  by  which  Norsemen 
[  liad  shed  Irish  blood. 

5  4.  Earlff  Civilization  and  Literature  of  the  is'ortliuien 
and  Jrixh. 
It  has  often  been  said,  and  it  is  very  well  known,  that 
i  tbe  predatory  attacks  of  the  Danes  or  Norsemen  on  the  ling- 
[  Ush,  Scotch,  and  Irish  coasts,  were  attended  with  much  blood- 
1  ibed.     There  is  scarcely  a  monument  in  the  country  which 
I  bas  not  been  attributed,  by  some  at  least,  to  the  Danes;  and 
,  Mr.  WoTsaae  stated  that  he  was  well  aware  that  in  Ireland  thure 
'  Itill  remains  a  trailltional  recollection  of  the  plunderings  of 
I  tbe  Northmen  ;  nor  would  he  deny,  what  both  the  Irish  an- 
1  DaU  and  the  Icelandic  sagas  often  asserted,  that  the  Northmen 
I  io  their  plunderings  treated  the  Irish  very  ill,  taking  them  pri- 
[  loners,  and  carrying  away  both  males  and  females  from  the 
[  country  to  be  sold  elsewhere  as  slaves.  To  illustrate  tht^ac  ad- 
■  •Ventures  be  would  endeavour  to  give,  from  memory,  a  story 
I  preserved  in  one  of  the  Icelandic  sugaa.      There  was  an    Ice- 
lander of  the  name  of  Hiiskuld,  who,  at  a  fair  in  Halland  (now  a 
part  of  Sweden),  bought  Metkorka,  the  ilaughter  of  an  Irinh 
king,  Myrkjartan,  who  had  been  made  a  prisoner  in  one  of  the 
Norse  e.tpeditions  to  Ireland.  He  took  her  to  Iceland,  where  a 
son,  Olaf,  was  the  issue  of  their  union.  The  Irish  mother  taught 
her  son  lo  speak  Irish,  and  when  he  was  grown  up  he  fitted 
out  a  vessel,  which  was  well  manned,  to  go  upon  an  expe- 
dition.     The  vessel  was  wrecked  upon  the   coast  of  Ireland, 
and  the  crew   were  attacked  and  killed  by  the  natives ;   but 
when  Olaf  spoke  to  them  in  their  own  language  they  spared 
his  life;  and,   upun  his  telling  them  that  his  mothiT  was  the 
daughter  of  King  Myrkjartan,  tliey  brought  him  lo  the  king, 
who  received  him  with  the  greatest  kindness  as  his  daughter's 
■on.  The  king  kept  him  at  his  court  for  some  time,  and  when 
Olaf  left,  he  gave  him  a  ntw  v.>sil.      Afterwards,  when  Olaf 


I 


returned  to  Iceland,  and  married  there,  he  gave  bis  son  tbi; 
nitine  of  Kjurtan,  after  hU  grandfather.  Several  names  iii 
Iceland,  us  Niatl  and  Kjallak,  are  also  said  to  have  been 
brouglit  over  from  Ireland. 

The  Irish  annals  contain  many  accounts  of  the  Pagan 
Danes  and  Norwegians  having  burned  or  plundered  churchi-s 
and  monasteries,  and  killed  the  monks,  in  Ireland.  It  has, 
tiierefore,  been  often  said,  that  the  Christian  Irish  were 
mui^h  more  civilized  than  the  Pagan  Norsemen,  and  that 
before  the  invasion  of  the  latter,  a  high  state  of  civili- 
zation tad  prevailed  in  Iielaiid,  which  their  barbarism  inter- 
rupted and  defaced.  Mr.  Worsaae  quite  agroes  with  his 
friend  Mr.  Petrie  and  the  other  Irish  antiquaries,  who  say 
that  many  of  the  monuments  in  Ireland,  such  as  the  round 
towers,  which  had  often  been  referred  to  as  proving  the 
civilization  of  the  Danes  or  Norsemen,  were  in  reality  not  of 
North  origin  at  all.  But  he  thinks,  on  the  other  hand,  thatsome 
antiquaries  have  now  and  then  detracted  too  much  from  the 
Northmen,  mukiiig  them  out— according  to  the  tradition  of 
the  country — to  be  only  rude  robbers  and  plunderers.  Being 
convinced  that  these  opinions  were  not  founded  upon  histori- 
cal truth,  he  would  not  omit  this  opportunity  of  trying  to 
demonstrate  their  unsoundness. 

It  cannot  be  denied  that  Ireland  was  christianized  at  a 
very  early  period,  and  several  centuries  before  Scandinavia. 
The  Icelandic  sagas  show  traces  of  that,  and  of  the  influence 
Ireland  exercised  in  the  christianizing  of  the  North.  When 
the  Norsemen  went  first  to  Iceland  in  the  latter  half  of  the 
ninth  century,  they  found  no  traces  of  inliabitants  there,  except 
of  Irish  monks,  who  had  left  cruziers,  bells,  and  Irish  books. 
This  account,  in  the  sa}>;as,  of  Irish  monks  tu  Iceland,  is  con- 
lirnied  by  the  statement  of  an  Irish  monk,  Dicuil,  who  wrote 
in  the  ninth  century,  and  who  mentions,  that  monks  from 
Ireland  had  visited  the  Fteiit  islan<ls,  before  these  were  yet 
inhnliitcd,    ami  also  Iceland,   where  the  monks  had  stopped 
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I  the  first  of  I-Vbruury  until  the  fir»l  of  August.  (Dicuil's 
^Arorkwas  fount!  in  Paris,  and  published  there  ii)  the  years  1807 
1814).     The  Norsemen    called   monks    "Papa,"  and 
liience   they   called  the  islunds,    where   they  found   monks, 
'.'  Papey"  and  "  Papeyar."     In  the  western  isles  of  Scotland, 
||n  Orkney  '■nd   Shetland,  several  islands  bear   that    name; 
|4bus    shewing,  that   monks    had    resided    there    at    an    early 
eriod.       It  is  also  curious  to  observe,  that  in  Iceland  there 
isted  in  the  olden   time  a  church    which  had   been    built 
:   honour  of  St.  Culumha;  and  mention  is  made  of  an  Ice- 
toder    who  was   said    to    have  been  educated  by   an  abbot 
f  aamed  Patrick,  in  the  western  isles  of  Scotland  or  Ireland. 
I. The  King  of  Norway,  Olaf  Tryggveson,  who  first  tried   to 
Evitroduce  Christianity  there,   was  converted  and  baptized  on 
I  •■■  island  near  Ireland,  or,  as  some  saigas  say,  "  west  over  in 
Ireland,"       Be    that  as  it   may,  he  wus  married  to  a  sisler 
of  kin){   Oluf  Kvuran  in  Dublin,  where  he  stopped  fur  some 
time,  and  where,  undoubtedly,  the  Christianity  of  Ireland  mu^t 
have  influenced  him.      An  Irish   princess  named  Sunnifva  is 
also  said  to  have  come  to  Norway,  where  she  died,  being  per- 
secuted by  the  Pagans.     Her  body,  according  to  the  legend, 
being  afterwards  found  in  a  perfect  state  of  preservation,  she 
WHS  ciinonized  ;  and  on  the  Blh  of  July  the  Norsemen  after- 
wards had  a  mass  in  honour  of  her. 

Such  is  the  testimony  borne  by  the  Icelandic  sagas  to  the 
&ict  of  there  having  been  an  early  Christian  civilization  in  Ire- 
land. But  the  question  remains,  whether  this  civilization 
was  not  limited,  for  the  most  part,  to  tbeclerffy,  and  whether 
the  mass  of  the  people  were  not  still  very  rude.  From  ail  the 
accounts  in  the  Irish  annals,  it  appears,  as  Mr.  Worsaae 
thinks,  that  the  people  of  Ireland,  with  the  exception  ol  the 
clergy,  were  at  that  time  really  not  more  civilized  than  the 
Northmen,  perhaps  even  tern*  so.  It  is  true  that  the  North- 
men robbed  and  plundered,  burned  anil  killed  ;  but  the  people 
uf  that  remote  period  ought  not  to  be  judged  according  to 
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(lie  staiidurtl  of  modern  usages  uiitl  feelings.  What  is  iiow 
regarded  bs  a  shame  was  then  accounted  an  honour.  The 
Northman  who  went  upon  an  expedition  in  his  vessel,  acquired 
a  large  tract  of  land,  or  returned  with  gold  and  slWer,  aftei 
having  killed  many  warriors  in  battle,  was  quite  sure 
tliai  the  daughters  of  the  highest  nobles  in  the  land  would 
gladly  give  him  their  hand ;  but  they  never  liked  to  marry  ■ 
man  who  remained  at  home  all  liis  life.  There  is  a  curioui 
story  in  one  of  the  old  Icelandic  sagas  which  iifibrds  a  very 
good  idea  of  the  state  of  society  in  the  olden  lime.  When 
King  Olaf  Tryggveson  was  stopping  In  England,  after  having 
been  converted  to  Clinstianity,  he  bought  a  beautiful  shield 
from  a  clergyman  of  the  name  Thangbrand.  The  clergyman, 
instead  of  purchasing  holy  books  with  the  money,  bought  a 
handsome  Irish  girl,  who  some  time  before  had  been  taken 
prisoner  and  made  a  slave.  Not  long  afterwards  the  clergy- 
man was  obliged  to  leave  England  and  proceed  to  Germany 
in  company  with  a  bishop  Adclbert ;  nevertheless  he  carried 
the  Irish  girl  along  with  him.  In  Germany,  one  of  the  fol- 
lowers of  the  Emperor  becoming  enamoured  of  her,  attempted 
to  lake  her  from  the  priest,  upon  which  the  latter  drew  his 
sword  and  killed  his  rival.  The  priest,  being  expelled  by  the 
Kmperor  from  his  dominions,  returned  to  England,  where 
King  Olaf  Tryggveson  received  him  with  great  kindness,  and 
mude  him  his  chaplain. 

When  this  was  tolerated  among  the  clergy,  what  was  to  bu 
I'xpectcd  from  the  common  people?  It  IS  true  enough,  that 
the  Danes  robbed  and  killed  Irishmen,  but  they  were,  perhaps, 
not  so  much  to  blume  as  the  native  Irish,  who  constantly 
assailed  each  other,  each  tribe  making  incursions  into  the  terri- 
tory of  its  neighbour.  If  wc  take  a  view  of  ihe  different  coun- 
tries of  Europe,  Trance,  Germany,  Spain,  and  Italy,  we  shall 


find  thatpeoplc  of  the  same  era  called  ChrUlia 


,-ell  a 


to  plunder  and  assassinalia 

nor  were  su^h  practices  considered  in  the  least  degrees 


e  addicted 
e  Pagan  Norsemen; 


ordinarj-.  It  wouU,  liowever,  be  a  great  mistake  to  suppose 
that  the  Danes  or  Noraeinen  came  to  Ireland  only  to  plunder 
and  commit  murder.  The  fact  that  (he  Nor§emen  in  Ireland 
hid  their  principal  settlements  in  (o«-n»,  aain  Dublin,  Limerick, 
Waterford,  and  Cork,  is  sutRcient  to  shew  that  they  must 
liave  carried  on  trade  and  commerce.  The  Icelandic  sagas 
contain  frequent  accounts  of  men  going,  with  their  vessels, 
for  trade  to  Uuhlin  ;  and  one  saga  adds,  "as  many  now"  (in 
die  tenth  century)  "do."  The  Irish  annals  give  some  infor- 
uaiion  relating  to  the  Danish  or  Norse  merchants  in  Dub- 
Bn,  where  some  families,  supposed  to  be  descendants  of  the 
old  Nor^e  merchants,  slUl  exist,  and  where  a  part  of  the  town, 
called  Oxmantoicn.  or  originally  Oslmanlown  (in  old  docu- 
ments, Villa  Oslmaiinorum),  to  this  day  records  the  influence 
which  they  once  possessed.  The  Norsemen  were  called  by  the 
Irish  "  Ostmen,"  and  the  Norsemen  in  return  gave  to  the 
Irish  the  name  of  "  Westmen."  Some  islands  to  the  south  of 
Iceland  retain  the  name  "  Wesimannaeyar,"  originally  given 

'because some  Irish  slaves,  nearly  a  thousand  years  ago,  were 

'Killed  there. 

It  is  often,  though  incorrectly,  asserted,  that  "  the  Danes" 
Were  so  completely  defeated  at  the  battle  of  Clontarf,  that 
ley  never  ventured  to  Ireland  after  that  defeat.  It  is  true 
Khat  after  that  engagement  the  Danes,  or  rather  Northmen, 
eame  less  frequently  to  the  shores  of  Ireland  ;  but  the  reason 
was,  not  so  much  that  they  had  been  defeated  at  the  battle  of 
Clontarf,  as  that  they  became  Christians,  and  their  predatory 
Szcursions  to  the  country  became,  on  that  account,  less  fre- 
quent. The  battle  was  fought  in  the  year  10l4;at  that  lime  the 
Anglo-Danish  king,  Canute,  succeeded  his  father,  and  com- 
[detely  introduced  Christianity  into  Denmark.  Norway  also 
^as  Christianized  about  the  same  time.  And  it  was  the  natural 
•fleet  of  Christianity  to  put  an  end  to  all  single  expeditions 
of  vikings.  In  tiie  year  1038,  twenty-four  years  after  the 
battle  at  Clontarf,  the  Ostmen  appointed  a  bishop,   Dona- 


tu8,  in  Dublin,  und  Christ  Church  was  founded  by  Sitric  Mac 
Oliif,  King  of  Dublin.  The  Ostraen  continued  to  have  bisbups 
in  Dublin  until  the  English  invasion ;  they  had  also  bishops 
in  Waterford  and  Limerick.  The  Bishops  of  Dublin  and  Wa- 
terford  were,  as  an  effect  of  the  connexion  between  the  Ost- 
men  and  their  relatives  in  Kent,  consecrated  by  the  Arch- 
bishop of  Canterbury ;  and  that,  perhaps,  may  have  been  a 
reason  why  the  Archl)isho|>  of  Armagh  continued  to  hold  the 
station  of  Lord  Primate  of  all  Ireland,  rather  than  the  Arch- 
bishop  of  Dublin,  the  metropolis  of  the  country.  There  is  no 
doubt  but  that  the  Norsemen  possessed  considerable  influence 
in  the  towns  above-mentioned,  and  in  Cork,  until  the  English 
invasion.  In  the  year  109o,  Godfrid  Meranagh,  King  of  the 
Ostmen,  had  ninety  ships  in  the  harbour  of  Dublin;  and  men- 
tion ismade  in  thelrish  annals  of  a  meetingutAiiiboy  of  TIactga, 
in  the  year  1 167,  when  as  many  as  1000  of  the  Danes  of  Dublin 
were  present.  Both  in  Dublin  and  Cork  they  resisted  the 
English;  and  in  the  year  117 1,  more  than  a  century  and  a  balf 
after  the  battle  of  Clontarf,  the  Norse  Prince  uf  Dublin,  Has- 
culf,  who  was  expelled  by  the  English  Earl  Strongbow,  returned 
to  Dublin  with  sixty  ships,  and  tried  to  regain  possession  of 
the  city.  Even  in  the  year  I2fi3,  the  Irish  ap[>lied  to  the 
Norse  king,  Hakon  H.ikonson,  then  on  an  expedition  to  ibe 
western  islands  of  Scotland,  to  assist  them  against  the  English, 
which  it  is  not  probable  they  would  have  done,  if  there  hail  not 
been  remnants  of  the  Ostmen  in  Ireland.  Giraldus  Cambrensii 
mentions  a  remarkable  fiict,  that  after  the  occupation  of  Dub- 
lin by  the  English.  400  of  the  U>ines  of  Dublin  were  taken 
into  the  English  army.  One  may  well  ask,  how  could  the 
Ostmen  have  kept  up  their  influence  in  the  towns  of  Ireland 
after  the  expeditions  from  Scandinavia  to  Ireland  bad  ceased, 
if  they  had  not  carried  on  trade  and  commerce,  and  been  of 
great  use  to  the  Irish,  whose  daughters  tlie  Ostmen  rary  ofk«n 
married  ? 

Partiality  might  be  imputed  to  Mr.  Worsaae,  because  he 


was  a  Danei  but  the  ancient  coins  whicK  hare  been  iliscovered  in 
this  country  fully  bear  him  out  in  what  he  has  stated.  We  do 
not  find  any  pariicular  Irish  coins  before  the  invasion  of  the 
Norsemen  ;  but  immediately  after  that  event  we  see  a  great 
numberof  "  Hiberno- Danish"  coins,  which  were  imitations  of 
Saxon  and  other  coins.  A  number  of  Arabian  or  Cufic  coins 
liBve  also  been  found  in  Ireland,  a  circumstance  which  could 
pnly  be  accounted  for  by  the  commerce  with  the  Northmen. 
Arabian  coins  of  the  same  kind  have  been  found,  with  silver 
grnaments,  in  great  abundance  in  Scandinavia,  particularly  in 
Sweden,  on  the  island  Gotland,  upon  the  shores  of  the  Baltic, 
tnd  in  Russia  along  the  rivers  as  far  as  the  Caspian  sea,  which 
■hewed  the  course  of  trade  with  the  East  at  that  remote  time. 
There  is  every  reason  to  believe  that  the  Norsemen,  who 
were  the  only  sailing  people  at  that  period,  and  whu  bad  con- 
nexions not  only  with  Scandinavia,  but  with  Russia,  Scotland, 
£ng1and,  Holland,  Germtiny,  and  France,  had  highly  im- 
proved the  trade  of  Ireland.  When  we  consider,  moreover, 
that  the  Northmen  had  beautiful  ornaments  ajid  well-made 
swords,  inlaid  with  silver  and  gold, — that  they  could  build 
vessels,  iu  which,  several  centuries  before  Columbus,  they 
^led  across  the  Atlantic, — we  find  strong  arguments  support- 
ing the  assertion,  that  the  Northmen  at  that  time  were  not  so 
.f  ude  or  so  injurious  to  the  civilization  of  Ireland  as  is  generally 
IfUp  posed. 

►  Butwhat  most  sustains  Mr.  Worsaae's  opinion  is  the  oW/cr- 
'ifindic  literature.  The  Irish  and  Icelandic  literature  are  so  far 
•like,  that  they  were  written  in  the  native  tongue,  the  reason  of 
■.vhich  probably  was,  that  Ireland  and  Iceland,  in  their  re- 
inoteness,  were  unaffected  by  the  many  movements  of  Europe. 
But  between  them  there  was  this  great  difference,  that  thelrish 
Uterature,  and  especially  the  historical  part  of  it,  was,  for  the 
qiostpart,  written  by  the  cleryy ;  but  the  Icelandic  sagas  or  his- 
;torical  works  are  more  characteristic  monuments  of  the  spirit 
,of  the  people  in  the  Pagan  time.  They  preserve  all  the  old  re- 


colli'clions  wiiicli  the  clergy  in  other  countries  succeedetl  in 
(IcBtroyiiig.  The  Irish  annals,  therefore,  differ  only  in  regard 
to  language  fi-om  the  Latin  annaU  of  other  countries:  whilst  the 
Icelnndlc  sagas,  like  historical  novels,  are  quite  descriptiYe  of 
the  state,  the  manners,  and  the  habits  of  the  people  at  the 
periods  to  which  they  referred. 

Mr,  Worsaue  here  read  a  scone  of  the  saga  of  King  Ha- 
rold Haardrnade  (cap.  99),  which  gives  an  idea  of  the  origin 
of  the  sagas.  It  shewed  that  in  Iceland  there  were  men  whose 
principal  business  it  was  to  learn  sagas  and  tell  them  to  the 
people;  such  men  were  called  sagamen,  and  they  were  very 
often  bards  (Skjatde).  These  bards  accompanied  kings  on 
their  expeditions,  or  lived  at  their  courts,  both  in  ScaDdiuaria 
nnd  in  foreign  countries.  Several  bards  are  known  to  have 
been  in  Ireland  with  the  Norse  Kings  of  Dublin.  They  had 
thus  the  best  means  of  obtaining  information  respecting  all 
events  of  importance.  Both  the  bards,  the  vikings,  and  ihe 
merchants,  after  they  hail  returned  to  their  home,  amused  tlie 
people  in  the  long  winter  evenings  by  describing  the  battles 
and  other  events  they  had  been  present  at.  This  was  an  amuse- 
ment in  the  house  of  the  yeoman  and  in  the  hall  of  the  king. 
The  scene  of  the  saga  just  quoted  furnishes  a  proof  that  the 
sagamen  and  bards  did  not  think  it  necessary  to  flatter  the 
kings.  On  the  other  hand,  the  old  Danish  and  Norse  kings 
themselves  were  not  very  fond  of  flattery ;  the  well-known 
story  of  the  Anglo-Danish  king,  Canute,  and  the  flatterers  on 
the  sea-shore,  presents  a  striking  example  of  this.  We  have 
thus  an  assurance  of  the  general  truth  of  the  old  sagas. 

A  few  other  esiracts  from  the  sagas,  particularly  illustrating 
the  connexion  between  Ireland  and  Scandinavia,  were  read  by 
Mr,  Worsaae.  The  first  was  a  dialogue  between  Eistein  and 
Sigurd  the  Crusader,  both  Kings  of  Norway  in  the  twelfth 
century,  and  sons  of  the  Norse  King  Magnus  Burfod  or  Bare- 
foot (so  called  because  he  wore  the  Hi^^hland  dress),  who  was 
killed  in  Ulster,  A, D.  110.3.  Sigurd  had  been  married,  as  the  sagas 


ttelale,  to  Biailmynja,  a  daughter  of  Myrjurtuk,  King  of  Con- 
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Myrjartak  was  consequently  an  ally  of  King  Magnus  Bare- 
foot on  the  occasion  of  his  expedition  to  Irelanil.  But  when 
Magnus  vias  kilted,  Sigurd  left  his  wife  in  Ireland,  and  after- 
wards  sent  an  ambassador  tliither,  requiring  the  Irish  to  pay 
him  a  large  sum  of  money  as  a  fine  for  the  murder  of  his 
father,  else  he  would  again  invade  the  country.  It  is  sdd 
that  the  Irish,  at  a  numerous  meeting,  when  the  ambassador 
delivered  his  message,  resolved  to  pay  the  money. 

The  saga  introduces  the  two  kings  comparing  themselves 
(vid.  Lauig'a  Translation  o/Snorre  Sturleson's  Historij  o/the 
Kings  of  Norway,  vol.iii.  pag.  17(i,  sq.),  and  gives  in  the  two 
characters  an  admirable  picture  of  the  old  and  new  time  in 
Norway.  Sigurd  is  the  old  viking,  who  cares  only  for  war- 
like achievements,  and  viking  expeditions,  and  looks  with  con- 
tempt upon  the  man  who  sits  at  home.  Eistcin  has  in  the 
mean  time  been  building  churches,  fishing  villages,  and  light- 
houses; he  has  made  roads  over  the  mountains,  and  restored 
peace  in  the  country  ;  and  he  says  that  the  state  of  Norway 
has  perhaps  been  more  benefited  by  these  domestic  services 
^lan  by  his  brother's  victories  over  the  infideU  in  the  Holy 


The  last  fragment  of  the  sagas  read  was  a  part  of  the  his- 
tory of  an  Irishman  named  Gillekrist  or  Harald  Gille,  who  is 
said  to  have  been  a  son  of  King  Magnus  Barefoot,  and  who, 
to  satisfy  King  Sigurd  the  Crusader,  proved  hia  descent  by 
undergoing  the  ordeal  of  treading  over  nine  red-hot  plough- 
shares ;  be  afterwards  became  King  of  Norway,  and  left  his 
sons  as  kings  after  him.  The  saga  describes  some  quarrels 
between  Harald  and  Magnus  the  son  of  King  Sigurd,  and 
gives  a  very  spirited  account  of  a  race  between  Harald,  who 
was  on  foot,  and  Magnus  on  horseback.  The  saga  gays  : 
"  Harald  Gille  was  a  tall,  slender  man,  with  a  long  neck  and 
i^use,  black  eyes  and  dark  hair,  brisk  and  quick,  and  generally 
in.  2f 
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wore  the  Irish  dress  of  short,  liglit  cloihes.  The  Norse  lan- 
guage was  difficult  for  Harald,  and  he  used  expressions  which 
many  laughed  at,  but  King  Sigurd  did  not  permit  this  when 
he  was  present."  At  the  race  Harald  wore  "  an  Irish  hat," 
and  he  ran  so  swiftly,  that  Magnus  was  not  able  to  fallow  him 
on  his  Gotland  horse — "  a  beautiful  animal,  and  very  swift." — 
( Vid.  Lainijs  Translation  of  Snorre  Sttirleson's  HIstori/  of 
the  Kings  of  Norway,  vol.  iii.  p.  193,  aq.) 

Mr,  Worsaae  pointed  attention  to  the  beautiful,  simple, 
and  lively  descriptions  in  the  sagas,  which  are  full  of  the 
most  eiilertaining  accounts,  represenling  the  time,  with  all  its 
favourable  and  unfavourable  features.  In  the  sagas  one  sees  the 
family  round  the  6re,  the  viking  on  board  his  vessel,  the  Par- 
liaments at  their  meetings,  the  King  and  his  retainers  id  his  ball. 
When  it  is  remembered  that  those  sagas  were  written  down 
immediately  after  the  introduction  of  Christianity  into  Iceland 
in  the  twelfth  and  thirteenth  centuries,  so  that  the  Christian 
element  of  civilization  could  have  exeri^ised  but  little  influence 
upon  them  ;  and  when  those  sagas  are  compared  with  the  Irish 
historical  works,  what  has  been  already  said  about  the  in- 
fluence of  the  Northmen  in  Ireland  being  also  borne  in  mind, 
Mr.  Worsaae  will,  perhaps,  be  acquitted  of  the  charge  of  par- 
tiality, when  he  contends,  that  the  Pagan  Northmen  in  the 
ninth,  tenth,  and  eleventh  centuries,  were  not  less  civilized 
than  the  Christian  Irishmen,  perhaps  even  a  little  more. 
In  conclusion,  Mr.  Worsaae  made  the  follo»iiig  observn- 

"  I  should  be  very  sorry  if  any  one  should  think  that  it 
was  my  intention,  by  these  remarks  on  the  Icelandic  and 
Irish  literature,  to  deny  the  worth  of  the  latter  ;  on  the  con- 
trary, I  have  had  the  opportunity  of  seeing  how  many  inter- 
esting and  most  important  old  manuscripts  still  e.xist  in  the 
collections  of  ihe  Academy  and  Trinity  College,  and  I  have 
felt  the  greatest  pleasure  in  observing  with  what  energy  the 
Irish  A rchuio logical  Society  has  continued  to  print  hitherto 
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unpublished  Irish  mnnuscriptf),  whirlt  can  scnrcely  be  tno 
highly  valued.  I  must,  at  the  same  time,  express  my  regret, 
that  in  Great  Britain  am]  Ireland  public  support  is  given  in 
most  instances  to  societies  which  publish  iheir  books  privately 
for  the  use  of  their  members,  in  consequence  of  which  system 
the  books  are  very  little  or  not  at  all  known  on  the  Continent. 
I  think  it  would  be  of  great  importance,  if  the  old  Irish  literary 
remains  could  be  more  generally  known  in  Europe  than  has 
hitherto  been  the  case.  Ireland  has  an  immense  advantage 
over  Scotland,  England,  and  all  other  countries,  which  are 
now  partly,  and  were  once  completely  inhabited  by  a  Celtic 
people,  in  that  it  has  preserved  an  entire  literature,  whilst 
other  countries  have  preserved  little  or  none  at  all.  All 
nations  of  Celtic  descent  will,  therefore,  be  obliged  to  turn 
their  eyes  to  Ireland,  when  seeking  information  concerniiijr 
the  ancient  manners  and  institutions  of  the  genuine  Cellic 
people.  I  have  also  learned,  with  the  greatest  surprise,  that 
the  roost  interesting  and  most  important  documents  from  the 
Celtic  time — 1  should  say  the  most  remarkable  documents  in 
existence  in  Ireland — I  mean,  the  old  lirehon  lau-/i — have  never 
been  published.  The  Irish  annals,  and  all  the  other  exist- 
ing Cellic  remains,  will  scarcely  throw  so  much  light  upon 
the  real  state  of  the  institutions  of  Ireland  and  other  Celtic 
countries,  as  those  venerable  laws;  and  I  think  now  is  the 
time  to  publish  them,  while  the  Celtic  is  still  a  spoken  lan- 
guage, which  it  probably  will  not  long  continue  to  be,  and 
while  there  are  still   men  alive  who  are  competent  to  do  it. 


aid  that  the  publication  of  these  laws  « 
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expensive  work  :  but  if  the  British  Government  will  not  do 
for  Ireland,  what  it  has  done  fur  England,  Scotland  and 
Wales,  by  publishing  their  old  institutions, — if  Trinity  Col- 
lege, in  possession  of  which  the  manuscripts  are,  cannot  do 
it, — then  I  hope  that  there  are  in  Ireland  men  who  will  do 
honour  to  themselves  and  their  native  country,  by  publishing 
I  its  most  remarkable  literary  remains;  and  I  liope  that  ihey  iiill 
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publish  them  in  such  a  way,  that  literary  men  on  the  Contiiipul 
also,  will  have  the  opportunity  of  becoming  acquainted  witli 
them. 

"  I  should  be  most  happy,  if  my  remarks  could  in  any  de- 
gree increase  the  interest  which  already  exists  In  Ireland,  for 
its  remains,  both  literary  and  monumental ;  and  if  they  aUo 
could  shew  how  important  it  is  that  the  antiquaries  of  the 
different  countries  should  work  together;  that  the  Irish  and 
(Scandinavian,  in  particular,  should  unite  their  efforts  more 
than  they  have  hitherto  done.  I  have  tried  to  shew  that 
our  antiquities  and  sagas  have  an  interest  connected  with 
Irish  history.  And  I  know  now,  better  than  before,  how  much 
light  the  Irish  annals  and  other  remains  throw  upon  the  in- 
vasions of  the  Danes  and  Norsemen  in  this  country. 

"  The  archjeologists  have  not  yet  their  general  meetings 
like  the  naturalists.  But  I  hope  that  (he  easy  communication 
which  now  exists  between  Ireland  and  Denmark  will  soon 
bring  an  Irish  antiquary  over  to  us,  who,  addressing  our  Royal 
Society  of  Northern  Antiquaries,  may  impart  to  us  some  por- 
tion of  the  rich  store  of  information  which  not  only  we,  but 
the  whole  of  Europe,  have  every  reason  to  expect  from  the 
unique  Celtic  National  Museum,  and  the  unique  Celtic  Lite- 
rature of  Ireland," 


The  President  communicated  to  the  Academy  the  result 
of  the  further  researches  of  Dr.  Hincks,  in  connexion  with 
the  third  Persepolitan  Writing,  in  which  the  Author  has  ex- 
tended the  number  of  ascertained  characters  from  sixty-five  to 
seven  ty-aix. 

Sir  William  R.  Hamilton  made  a  communication  respect- 
ing a  new  mode  of  geometrically  conceiving,  and  of  expressing 
in  symbolical  language,  the  Newtonian  law  of  attraction,  and 
the  mathematical  problem  of  determining  the  orbits  and  pertur- 
bations of  bodies  which  are  governed  in  their  motions  by  thiit 
law. 


Whatever  may  be  the  coinplicatiou  of  ihe  uccelerutiiig  forces 
which  act  ou  any  moving  body,  regiirdetl  as  a  moving  point,  and, 
therefore,  liowever  complex  may  be  its  orbit,  we  may  always 
imagine  a  succession  of  straight  lines,  or  vectors,  to  be  drawn 
from  some  one  point,  as  from  a  common  origin,  in  such  a  man- 
ner as  to  represent,  by  their  directious  and  lengths,  the  varying 
ilirections  and  degrees(or  quantities)  of  the  vetocityof  the  mov- 
ing point :  and  the  curve  which  is  the  locus  of  the  ends  of  the 
straight  lines  so  drawn  may  he  called  the  hodograph  of  the 
body,  or  of  its  motion,  by  a  combination  of  the  two  Greek 
words,  6Suc,  a  «'«y>  and  -jf/a^bi,  to urite  or  describe;  because  the 
vector  of  this  hodograph,  tvhich  may  also  be  suid  to  he  the  fec^tj/- 
of  velocity  of  the  body,  and  which  is  always  parallel  to  the  tan- 
gent at  the  corresponding  point  of  the  orbit,  marks  out  or  in- 
(iicatea  at  once  the  direction  of  the  momentary  path  or  way  in 
which  the  body  is  moving,  and  the  rapidity  with  which  the 
body,  at  that  moment,  is  moving  in  that  path  or  way.  I'his 
hodographic  curve  is  even  more  immediately  connected  than 
the  orbit,  with  ihejbrces  which  act  upon  the  body,  or  with 
the  varying  resultant  of  those  forces,  for  the  tangent  to  the 
hodograph  is  always  parallel  to  the  direction  of  this  resultant ; 
and  if  the  element  of  the  hodograph  be  divided  by  the  element 
of  the  time,  the  quotient  of  this  division  represents  (to  the 
usual  units)  the  intensify  of  the  same  resultiint  force  ;  so  that 
the  whole  accelerating  force  which  acts  on  the  body  at  any 
one  instant  is  represented,  both  in  direction  and  in  magnitude, 
by  the  element  of  the  hodograph,  divided  by  the  element  of  the 
lime.  We  have  also  the  general  proportion,  that  i\\ejbrce  is 
to  the  velocity,  in  any  varied  motion  of  a  point,  as  (he  element 
o/the  hodoyraph  in  to  the  correspondtnij  element  of  the  orbit. 

These  general  remarks  respecting  varied  motion,  Under 
the  influence  of  any  accelerating  forces  whatever,  having  been 
premised,  let  it  be  now  supposed  that  the  force  is  constantly 
directed  towards  sonn'  owe Jixed point  or  centre,  which  it  will 
then  be  natural  to  choose  fur  the  oi'i|riti  of  the  vectors  of  the 
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tfe  bcNlognpfa  diawB  at  iIk  cxtiaailj  of  tfce  vector  of  vdodcy, 
m  the  htter  rcetor  woo  tooi  to  be  foiillil  to  the  toogCBt  of 
the  orbit,  drawn  at  tbe  exticHitj  of  the  vector  of  poohioo ;  so 
tbat  the  two  rectory  and  the  two  tangCBls  drawn  at  tbcir  ex- 
trenitiet,  enclose  al  caefa  BMNwent  a  poFmBeb^namj  of  wbich  it 
i«  easily  seen  that  the  piame  amd  arem  ore  tomgimmt,  althoi^ 
iu  position  and  iu  shape  aie  generally  rariaUe  from  one 
moment  to  another,  in  the  motion  thus  perferased  nnder  the 
influence  of  a  central  force.  If,  therefore,  thb  constant  area 
be  giren,  and  if  either  the  hodograph  or  the  orlMt  be  known, 
the  other  of  these  two  canres  can  be  deduced,  by  a  simple  and 
uniform  process,  on  which  account  the  two  conres  themselves 
may  be  called  reciprocal  hodograpks. 

The  oppofiite  angles  of  a  parallelogram  being  equal,  it  is 
evident,  that  if  the  central  force  be  attractive,  any  one  vector 
of  ponitioii  is  inclined  to  the  next  following  element  of  the 
orbit,  at  the  Hame  angle  as  that  at  which  the  corresponding 
vector  of  velocity  is  inclined  to  the  next  preceding  element  of 
the  hodograph.  Also,  if  from  either  extremity  of  any  small 
clement  of  any  curve,  a  chord  of  the  circle  which  osculates  to 
that  curve  along  that  element  be  drawn  and  bisected,  the  ele- 
nirnt  subtends,  at  the  middle  point  of  this  chord,  an  angle 
r(|ual  to  the  angle  between  the  two  tangents  drawn  at  the  two 
fxtremities  of  the  element ;  that  is,  here,  if  the  curve  be  the 
liodograph,  to  the  angle  between  the  two  near  vectors  of  posi- 
tion, which  are  parallel  to  the  two  extreme  tangents  of  its 
cK'tnent.  We  have,  therefore,  two  small  and  similar  triangles, 
from  which  results  the  following  proportion,  that  the  hai/ 
rhord  of  curvature  of  the  hodoyraph  (passing  through,  or 
tending  towards  the  fixed  centre  of  force)  is  to  the  radius  vec- 
tor of  the  orbit  as  the  clement  of  the  hodograph  is  to  the  ele- 


tnent  of  the  orbit,  that  is,   by   what   was  ktely  seen,  us  the 
firce  is  to  the  velocity.' 

But  also,  the  radius  of  curvature  of  the  hodograph  is  to 
the  half  chord  of  curvature  of  the  same  curve,  as  the  radius 
rector  of  the  orbit  is  to  the  perpendicular  let  fall  from  the 
6xed  centre  on  the  tangent  to  the  same  orbit ;  therefore,  by 
compounding  equal  ratios,  we  obtain  thit  other  proportion  : 
the  radius  oj'curcature  of  the  hodograph  is  to  the  radius  vec- 
tor of  the  orbit,  as  the  rectangle  under  the  same  radius  vector 
and  the  force  is  to  the  rectangle  under  the  velocity  and  the 
perpendicular,  or  to  the  constant  parallelogram  under  the  vec- 
tors of  position  and  velocity.  If,  therefore,  the  law  of  the  in- 
verse square  hohl  good,  so  that  the  second  and  third  terms  of 
this  last  proportion  vary  inversely  as  each  other,  while  the 
fourth  term  remains  unchanged,  the  first  term  must  be  also 
constant ;  that  is,  with  Newton's  law  of  force  (supposed  here 
to  act  towards  a  fixed  centre),  the  curvature  of  the  hodof/raph 
is  constant:  and,  consequently,  this  curve,  having  been  already 
Men  to  be  plane,  is  now  perceived  to  be  a  circle,  of  which  the 
radius  is  equal  to  the  attracting  mass  divided  by  the  constant 
double  areal  velocity  in  the  orbit.  Reciprocally,  we  see,  that 
no  other  law  of  force  would  conduct  to  the  same  result:  Mo 
that  the  Newtonian  law  may  be  characterized  as  being  the 
Law  of  the  Circular  Hodograph. 

Another  mode  of  arriving  at  the  same  simple  but  impor- 
tant  result,  is  to  observe,  that  because  the  radiusof  curvature  of 
the  hodograph  is  equal  to  the  element  of  that  curve,  divided 
by  the  angle  between  the  tangents  at  its  extremities,  or  (in 
the  case  of  a  central  force)  by  the  angle  between  the  two  cor- 
leapondiiig  vectors  of  ibe  orbit,  which  angle  U  equal  to  the 
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double  of  the  elemeaUiry  area  divided  by  tbe  square  of  ihe 
distance  (of  tbe  body  from  the  centre  of  force),  while  the  ele- 
ment of  tbe  hodograph  bas  been  seen  to  be  equal  to  the  force 
multiplied  by  the  element  of  time,  or  multiplied  by  the  suae 
double  element  of  orbital  area,  and  divided  by  the  constant  of 
double  areal  velocity,  therefore  this  radius  of  curvature  of  the 
bodograph  must,  for  any  central  force,  be  equal  to  the  iorix 
inuUiplied  by  the  square  of  the  distance,  and  divided  by  the 
double  areal  velocity. 

The  point  on  the  hodograph  which  is  the  termination  of 
any  one  vector  of  velocity  may  be  called  the  tiodographic  re- 
presenlatice  of  the  moving  body,  and  the  foregoing  principle! 
show,  that  with  a  central  force  varying  as  the  inverse  square  of 
the  distance,  this  representative  point  describes,  in  any  proposed 
interval  of  time,  a  circular  arc,  which  contains  the  same  num- 
ber of  degrees,  minutes,  and  seconds,  as  the  angle  contempl>- 
raneously  described  round  thecentreof  force  by  the  body  itself 
in  its  orbit,  or  by  the  revolving  vector  of  position ;  because, 
whatever  that  angle  may  be,  nn  equal  angle  is  described  in 
the  same  time  by  the  revolving  tangent  to  the  hodograph. 
Thus,  with  the  law  of  Newton,  the  angular  motion  of  a  bady 
in  its  orhit  is  exactly  represented,  with  all  its  variations,  b}f 
the  circular  motion  on  thehoilograph;  and  this  remarkable  re- 
sult may  be  accepted,  perhaps,  as  an  additional  motive  for  ibe 
use  of  the  new  term  which  it  is  here  proposed  to  introduce. 

Whatever  the  law  of  central  force  may  be,  if  the  square  of 
the  velocity  in  the  orbit  be  subtracted  from  the  double  recWn- 
gle  under  the  force  and  distance,  which  has  been  seen  to  be 
equal  to  the  rectangle  under  the  same  velocity  and  the  chord 
of  curvature  of  the  hodograph,  the  remainder  is  the  rectangle 
under  the  segments  into  which  that  chord  is  cut  by  the  centre 
of  force,  being  positive  when  this  section  lakes  place  inter- 
nally, but  negative  when  the  section  is  external,  that  is.  when 
tbe  centre  of  force  is  outside  the  osculating  circle  of  the  hodo- 
Uraph.  In  the  case  of  the  law  of  (he  inverse  square,  this  lalter 
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curve  U  its  own  osculating  circle,  and  [lie  rectangle  uuder  the 
Megmeiits  of  the  chord  is,  therefore,  constant,  by  an  elemen- 
tary theorem  of  geometry  contained  in  the  third  book  of  Eu- 
clid ;  if,  then,  the  square  of  the  velocity  be  subtracted  from 
the  double  of  the  attracting  mass,  divided  by  the  distance  of 
the  bodv  from  the  centre  of  force,  at  which  th:it  mass  is  con- 
ceived to  be  placed,  the  remainder  is  a  constant  quantity, 
which  is  positive  if  the  orbit  be  a  closed  curve,  that  is,  if  the 
centre  of  force  be  situated  in  the  interior  of  the  circular  hodo- 
graph. 

In  this  case  of  a  closed  orbit,  the  positive  conslant,  which 
is  thus  equal  to  the  product  of  the  segments  of  a  hodogniphic 
chord,  or  the  constant  product  of  any  two  opposite  velocities 
v!  the  body,  is  easily  seen,  by  the  foregoing  principles,  to  be 
equal  to  the  attracting  mass  divided  by  the  stmisum  of  the  two 
corresponding  distances  of  the  body,  which  semiaum  is,  there- 
fore, seen  to  be  constant,  and  may  be  called  (as  in  fact  it  is) 
the  mean  distance.  The  laic  of  licinij  force,  involving  this 
mean  distance,  may,  therefore,  be  deduced  as  an  elementary 
consequence  of  this  mode  of  hodographic  representation,  for 
the  case  of  a  closed  orbit;  together  with  the  corresponding 
forms  of  the  law,  involving  a  null  or  a  negative  constant,  in- 
stead of  the  reciprocal  of  the  mean  distance,  for  the  two  cases 
of  an  orbit  which  is  not  closed,  namely,  when  the  centre  of 
force  is  on,  or  is  outside  the  circumference  of  the  hodographic 
circle. 

Whichever  of  these  situutious  the  centre  of  force  tnuy  huve, 
we  may  call  the  straight  line  diawn  from  it  lo  the  centre  of 
the  liodograpli,  the  hodographic  vector  of  eccentricity  ;  and 
the  number  which  expresses  the  ratio  of  the  lenglh  of  this 
vector  to  the  radius  of  the  hodograph  will  represent,  if  the 
orbit  be  clo^ied,  the  ratio  of  the  scmidifferencc  to  the  semisum 
of  the  two  extreme  distances  of  the  body  from  the  centre  of 
force,  and  may  be  called  generally  the  numerical  eccentricity 
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Vnatncr  iW  niw  «C  iUb  ■^wial  ceceMrialr  nay  be, 
die  caaMsM  ««.  af  Ac  pHalMagns  iwJw  Uie  veMon  of 
f  MJliaB  jbJ  veladtj  HSf  iimmf%  be  bcalol  as  tlie  sum  or 
rfifcoMe  «f  tm  otWr  |Miinil«Rr—i,  of  vhidi  un«  a  equal 
I*  tbe  fwUagfe  mmitr  Ac  cottt  taffli  of  tfce  bodograj>hic 
atekaad  ibc  mraig  n^a»  nam  at  Ae  orbit,  while  the 
other  IS  eqnl  to  tW  p«>-lli  Ingiiw  oitder  tfae  rectors  of  pos- 
tioo  aad  ecmUridtj  ;  aai  heaex  it  b  not  difficult  to  infer, 
that  the  length  of  the  nctor  at  poMtioo,  or  of  the  radius  rec- 
tor of  tlw  orbit,  vaiiea  io  a  Mttstaat  ratio,  expressed  by  tbe 
DMnerieal  eccentridrf,  to  tbe  pcfpendicsUr  lei  &li  from  iti 
extremity,  tliat  is,  from  tbe  position  of  tbe  body,  on  a  constAol 
feinight  line  or  dirtcUix,  which  is  situated  in  the  plane  of  the 
wibii,  and  is  parallel  to  tbe  hodographic  rector  of  eccentricity. 
'llie  orbit,  tberefore,  wbelbcr  it  be  clowd  or  not,  is  alway) 
(with  the  law  of  the  inverse  square)  a  comic  aectton,  hav!D|; 
■he  centre  of  force  for  ajbcuj — ■  theorMS  which  has,  indeed, 
been  known  since  the  tinie  of  Newton,  but  bus  not,  perhajis, 
been  proved  before  from  principles  so  very  elementary.* 

Conceive  a  diameter  of  tbe  hodograph  to  be  drawn  in  1 
direction  perpendicular  to  the  vector  of  eccentricity  ;  the  ex- 
tremities of  this  diameter  correspond  Eo  the  extremities  of  tbat 
chord  of  the  orbit  which  is  perpendicular  lo  the  shortest  radius 


*  The  hodoi/Taph  of  ihe  t 
liibiMd  to  (,J 


ualm 


«  coiiuider«d  to  be  k 


I  ubictvalioH  in  ■BU-onomj.  as  the  curce  oj  akerralioa  of  a  Uan  ud 
II  i.  known  th»t  Ihii  abt^ratic  curve  is  «  c.Vefc,  not  with  stamling  lh«  eccen- 
tririty  of  the  ewlhn  orbit ;  but  the  author  U  not  iware  th»t  this  drculuitj 
of  IhB  .bcmtic  cur.e  (for  >  iW  near  tbe  pole  of  the  ecliptic)  has  erer  been 
-1-^wn  before  lo  be  a  ru«,,™„  „/,/„  ia„  „f,h^  i„^„  ,^„t.  except  bj  the 
h<l|.  of  the  properlie.  of  tbe  ,%/«  „,irt,.  „here«  the  spirit  of  the  pre«iit 
..■onimun,f.lio.,  i.  to  </«■,«  ikat  orbit fr^m  Iht  <,M„.  «id  to  regard  th^t  circle 
ll«.lfw»,ortorgeo>ne[ricJ;„c(vrBo/A'«„(o,',(„B,,  hMcad  of  bring  onlj 
one  of  reiMn J  corollaries  from  the  la  wi  of  Kepler. 
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Ttctor,  and  whii-ii  is  tailed  ihv parameter ;  from  whicb  it  foU^ 
lows,  that  the  semijiarameler  of  the  ortiil  it  equal  to  the  coi^  J 
tlanl  area  of  the  paralieloijram  under  dinlance  and  velocitf^  J 
dirided  by  the  radiun  of  the  kodoffraph,  and,  consequently,  tha(  1 
it  is  equal  to  the  square  of  the  conglant  double  areal  rtlocity,  , 
divided  by  the  attracting  mass. 

It  is  evident  that  theoe  results  agree  vith  and  illustrate  I 
those  by  wfaicli  Newton  shewed  that  Kepler's  laws  were  m»-  I 
thematical  consequences  of  his  own  great  law  of  attraction. 
In  applying  them  to  the  undisturbed  motion  of  any  binary 
lystem  of  bodies,  attracting  eaeh  other  according  to  that  law, 
we  have  only  to  substitute  the  sum  of  the  two  masses  for  the 
single  attracting  mass  already  considered,  and  to  treat  one  of 
the  two  bodies  as  if  it  were  the  6xed  origin  of  the  vectors  of  a 
relative  hodograph,  which  will  still  be  circular  as  before.  And 
even  if  we  consider  a  ternary,  or  a  multiple  system,  we  may 
•tilt  regard  eac/i  body  as  tendinij,  by  its  attruclioii.  to  cause 
every  other  to  describe  an  oibit  of  which  the  hodographic 
representative  would  be  a  perfect  circle. 

When  there  is  one  predominant  mass,  as  in  the  case  of  the 
•oliir  system,  we  may  in  general  regard  each  other  body  of  the 
system  asmovinginan  orbit  about  it,  which  is,  on  the  sume  plan, 
rtpreitenled  by  a  varying  circular  hodograph.  For  if,  at  anjr 
one  moment,  we  know  the  two  heliocentric  vectors  of  position 
and  velodiy  of  a  planet,  we  know  the  plane  and  area  of  the 
paraltelc^am  under  those  two  vettors,  and  can  conceive  a 
parallelepiped  constructed,  of  which  this  momentary  paral- 
lelogram shall  be  the  base,  white  the  volume  of  the  solid 
shall  represent  the  Niim  of  the  masses  of  the  sun  and  planet ; 
wid  then  the  height  of  ihe  same  solid  will  be  equal  to  the 
I  iBifius  of  the  momentary  hodograph  ;  so  that,  in  order  to  con- 
,«tnict  this  hodograph,  we  shall  only  have  to  dettcribe,  in  the 
plane,  and  w  itb  the  radius  determined  as  above,  a  circle  which 
itball  touch  the  side  parallel  lu  the  hcliucenlric  vector  of  poti- 
tion,  at  the  extremity  of  the  veitor  of  velocity,  and  shall  have 


its  concavity,  at  the  poiot  of  contact,  tunied  tow&rds  lbe»un. 
The  moon,  or  any  other  satellite,  may  also  be  regarded  u 
describing,  about  its  primary,  an  orbit,  ofnhich  lhebodogf»- 
phie  representative  shall  still  be  a  varying  circle. 

As  formulse  which  may  assist  in  symbolically  tracing  out 
the  consequences  of  this  geometrical  conception,  Sir  WiUiuB 
Hamilton  offers  the  following  transformations  of  certain  gene- 
ral equations,  for  the  motion  of  a  system  of  bodies  attracting 
each  other  according  to  Newton's  law,  which  be  coromuni- 
tatcd  to  the  Royal  Iiish  Academy  in  July,  1645.  (See  Pfo- 
ceedings,  vol.  Ill,  part  2,  Appendix  III.  and  V-) 

The  new  forms  of  the  equations  are  these : 


P  =  S"J'; 


^2S«dU(p'-p): 


V.(p--p)tr'-r)' 
in  which  p  and  r  are  the  vectors  of  position  and  velocity  of  the 
mass  m  at  the  time  f;  p'  and  r"  the  two  corresponding  vector* 
of  another  mass  m'  at  the  same  time ;  a  is  another  vector,  per- 
pendicular to  the  plane,  and  equal  in  length  to  the  radius  of 
the  momentarij  relative  Uodoijraph,  representin'i  the  tiiomenlaril 
relative  orbit,  v/liich  the  attraction  of  the  mass  m' tends  to  cause 
ihe  body  m  to  describe;  d,  ^,  S,  are  marks  of  differentiation, 
iiilegration,  and  summation, and  V,  U,  are  the  cbaracteristici 
of  the  operations  of  taking  respectively  the  vector  and  versor 
of  a  quaternion.  Or,  eliminating  p  and  a,  but  retaining  the 
luidogiaphic  rector  r,  and  using  A  as  the  mark  of  differendiig, 
the  conditions  of  the  question  may  be  included  in  the  follow- 
ing formula,  which  the  author  hopes  on  a  future  occasion  to 
dfVelope: 

[>(»»+ A.»)dU(SArdO 
T.SArdr)  ' 

Meanwhile  it  Is  conceived  that  any  such  attempt  as  the 
furegaiiig,  to  simplify  or  iiven  to  Ir.insform  ihe  important  and 
difficult  |>rublem  of  investigating  the  mathematical  conse- 
qiiciiCL'b  of  ll:e  Newtonian  law  of  attraction,  is  likely  to  be  re- 
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eeived  at  the  pretent  lime  with  peculiar  indulgence  and  interest, 
in  consequence  not  only  of  the  brilliant  Hediiclive  discovery 
lately  made  of  the  new  planet  exterior  to  Uranus,  but  also 
of  the  e.Ttraordiiiary  and  exciting  intelligence  which  has  just 
arrived  from  Dorpat,  of  the  presumed  discovery,  by  Pro- 
fesBor  Madler,  of  a  central  cluster  (the  Pleiades),  and  of  a 
central  mn  { Alcinoe,  called  also  Eta  Tauri)  :  around  which 
cluster,  and  which  sun  or  star,  it  is  believed  by  Miidler  that 
our  own  sun  and  all  the  other  stars  of  our  sidereal  system,  in- 
cluding the  milky  way,  hut  exclusive  of  ihe  more  distant 
nebula",  are  moving  in  enormous  orbits,  under  the  combined 
influences  of  their  own  mutual  attractions,  all  regulated  by 
the  same  great  law. 


I 


^  Sir  William  Hamilton  exhibited  Professor  Madler*B  work. 
Die  Centralsonne,  Dorpat,  1846,  in  which,  as  a  first  provi- 
tional  attempt  to  determine  tlie  orbit  of  our  own  sun,  with  the 
help  of  the  proper  motions  of  a  great  number  of  stars,  com- 
bined with  Bessel's  parallax  of  (il  Cygni,  Miidler  assigns  to 
what  he  regard!"  as  the  Central  Sun,  Alcinoe,  a  distance 
amounting  to  tiiirly-four  million  times  the  distance  of  our 
«un  from  u^ ;  concluding,  also,  but  still  only  as  first  approxi- 
ma(ion§,  that  the  period  of  our  sun's  revolution  is  about 
eighteen  millions  of  years,  and  that  its  orbit  has  now  an  in- 
clination to  the  ecliptic  of  about  84  degrees,  with  »n  ascend- 
ing node,  of  which  the  present  longitude  is  nearly  23T°. 

A  chart  of  observed  places  of  Le  Verrier's  Planet  was  also 
exhibited  by  Sir  William  Hamilton  ;  and  was  illustrated  by 
eoDipariBon  with  Bremiker's  Star- Map,  which  also  was  laid 
upon  the  table. 
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Lmphimk  dts  SdeMces 
de  SahU  PeUnbcmr^.  P^  £▼««  SavaH^  Ton.  5se,  Uts. 
1-6 ;  et  Tome  Smtt^  Liv.  Ire. 

Mcmoirt9 de  r AcademU  ImpiriaUdu  SeiemeeM  de  Saint 
Petersbtmrg.  6me  Serie.  Sdemeet  ffaJbtrdlee.  Tome  5me, 
Lirs.  3me  et  4iiie.  ScUmeee  MaihematiqmtB  et  Phftiqua. 
Tome  4iiie,  Lit.  Sine.     PreteDted  by  the  Academy. 

ImtroductioH  to  Zoology^  Jm-  tke  Use  of  Schools.  Part  I. 
By  Robert  Pattereon,  Esq.     Presented  by  the  Author. 

LfObour  on  Ixaid,  containing  a  planjbr  the  Employment  of 
the  destitute  Poor  in  Ireland.  By  Major  S.  W.  Blackall. 
Presented  by  the  Author. 

Memorie  delta  Societd  Italiana  delle  Scienze  residente  in 
Modena.  Tomo  XXIII. — Matematiea.  Presented  by  the 
Society. 

An  old  fVatchy  found  in  the  Bog  of  Allen^  made  in  Paris 
by  M.  Gavdron.  Presented  to  the  Museum  by  John  Len- 
taijf ne,  M.  D. 

A  Model  of  an  ancient  Frame  or  Vat,  found  in  the  Town- 
land  of  Templemoyle,  Pariah  of  Banagher,  County  Derry, 
and  also  a  number  of  the  more  portable  parts  of  the  structure 
discovered  during  the  excavation. 

A  Model  of  an  ancient  IVooden  Frame  House,  found  in 
Drumkelin  Bog,  in  the  Parish  of  Inver,  County  Donegal, 
twenty-fvefeet  below  the  surface.  Presented  to  the  Museum 
by  (^aptttin  Larcom. 

7"he  Ordnance  Survey  of  the  County  of  Kerry,  in  113 
f^hfetn,  including  the  Title  and  Index.  Presented  by  His 
Kxcellency  the  Lord  Lieutenant. 
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January  11th,  1847. 

REV.  HUMPHREY  LLOYD,  D.D.,  President,  in  the 

Chair. 

William  Brooke,  E^.,  Q.C.;  Dominick  Corrigan,  M.D.; 
Leonard  Dobbin,  Esq. ;  Michael  Donovan,  Elsq. ;  Charles  Hali- 
day,  Esq. ;  William  Neilson  Hancock,  Esq. ;  John  Kells  In- 
grram,  E^.,  F.T.C.D.;  Charles  P.  Mac  Donnell,  Esq.;  Right 
Hon.  Louis  Perrin;  and  Frederick  John  Sidney,  Elsq.,  were 
elected  Members  of  the  Academy. 


On  the  recommendation  of  Council  the  following  By-laws 
were  adopted  by  the  Academy  : 

<<  1.  That  the  number  of  Honorary  Members  of  the 
Academy  shall  be  limited  to  sixty. 

<<2.  That  there  shall  be  three  Sections  of  Honorary 
Members,  corresponding  to  the  threefold  objects  of  the  Aca- 
demy, and  that  the  numbers  in  each  Section  shall  be  limited 

as  follows : 

«*  Section  of  Science,  30 ;  of  Literature,  15 ;  of  Antiqui. 

ties,  15 ;  =  60. 

VOL.    III.  2  G 


^Z.  Tfaai  tke  maBber  of  Hoaonrr  Menben  in  etch 
SecdoQ,  nauires  of  Great  Brian  aid  Ifdami,  ahaU  noC  ex- 
ceed ODe-balf  of  tketocal  naBberia  that  Scdioii. 

**  4.  Tluu  the  eleccioa  of  Howicarj  Menben  shall  take 
plaee  oqIt  at  tbe  Seated  Sleeda^  ia  Noteoiber. 

*'  5.  That  none  ihaD  be  digiUe  aa  Honoranr  Members 
ODleaa  preTiocisIj  recomiDended  br  tbe  Cooncil,  and  that  the 
cfaflioe  of  the  Cooncil  shall  be  determined  bj  Ballot. 

**  6.  That  the  fonner  By-laws  of  the  Academy  relating 
to  Hononny  Members  be  repealed,  and  the  foregoing  substi- 
tuted in  their  place. 


On  the  recommendation  of  Council,  it  was  Resolve d,— 
That  the  Committee  of  Antiquities  be  authoriied  to  make  a 
selection  of  specimens  from  the  purchased  articles  in  the  Mu- 
seum of  the  Academy,  to  be  presented  to  the  Royal  Museum 
of  Copenhagen,  by  the  hands  of  Mr.  Worsaae ;  and  that  tbb 
donation  be  accompanied  by  drawings  of  other  antiquities. 


The  Rev.  Charles  Graves  made  a  communication  supple- 
mentary to  his  paper  on  the  date  of  the  Book  of  Armagh. 

On  the  margin  of  fol.  64,  b.,  and  opposite  to  that  part  of 
the  text  which  contains  the  twenty-first  verse  of  the  thirteenth 
chapter  of  St.  Mark's  Gospel,  the  proper  name  Cellach  occurSi 
written  in  the  peculiar  Greek  character  of  which  examples 
have  been  already  given.*  As  it  was  an  ordinary  thing  for  a 
scribe  to  make  in  the  margin  of  a  page  a  memorandum  relat- 
\\\^  to  some  circumstance  which  took  place  at  the  time  he 
wuH  writing  it,  there  is  reason  to  suppose  that  the  name 
Cellachj  written  here,  was  intended  to  record  some  event  in 
which  a  person  of  that  name  bore  a  principal  part.  Unfor- 
tunately, as  the  name  was  a  very  common  one  amongst  Irish 
ecclesiastics,  we  cannot,  with  any  certainty,  fix  upon  the  in- 


•  l*rt>rwdinjf«  of  the  Academy,  vol.  iii.  p.  318. 
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dividual  here  referred  to,  and  so  obltuii  grounds  for  determin- 
ing tlie  date  of  the  monuscripl  a  priori.  On  tbe  other  hand, 
if  we  are  permitted  to  assume  that  It  was  written  A.  D.  B07, 
good  reasons  for  this  conclusion  having  been  already  shewn, 
»e  are  enabled  to  account  in  a  satisfactory  manner  for  the 
appearance  of  the  name  in  question. 

In  the  twenty-fourth  chapter  of  Sir  James  Ware's  Anti- 
^ilalea  Hibemica,  where  he  gives  an  account  of  the  acts  of 
llbe  Ostmen  in  Ireland,  we  find  the  following  passage: 

"  Anno  807,  Uaiii  et  Norwegi  in  Hiberniam  appulerunt, 

Roscomaniam,  regionemque  adjacentem  ferro  flammaque 
vasiarunt.  Eodem  tempore  Ceilaeus  Abbas  cienobii  S,  Co- 
utnbx  Huensis,  multis  e  suis,  Norwegorum  crudelitate,  inter- 
ifectis,  in  Hiberniam  profugit,  et  Kenaniit^ae,  alias  Kenllste  iu 
iJAidia,  monasterium  inhouorem  S.  Columbse  sivecondidii,  sive 
Kestauruvit.  Cum  vero  annos  ciiciler  seplem  ibi  prsefuisset 
Abbas,  Dermitio  quodam  in  dicto  ccenobio  Abbate  reliclo,  in 
lonam  sive  iiisulam  Huensem  reversus  est,  ubi,  post  annum 
mortem  obiit," 

Ware  does  not  indicate  the  sources  from  whence  he  baa 
derived  this  account.  It  is  confirmed,  however,  as  regards 
tbe  date  and  the  history  of  Cellach,  by  the  Manuscript  An- 
nals in  the  Library  of  Trinity  College,  H.  1,7,  commonly  called 
the  Annals  of  fnnisfallen;  and  mention  is  made  in  the  Annals 
of  Ulster,  ad.  ann.  806  (A.  D.  807),  of  the  building  of  the 
monastery  at  KelU. 

To  the  history  of  this  Abbot  of  lona  it  is  by  no  means 
improbable  that  allusion  may  have  been  intended  by  ihe  scribe 
who  wrote  the  name  of  Cellach  in  the  margin:  and  perhaps  he 
may  have  thought  that  our  Lord's  descriptive  prediction  of 
the  miseries  attending  the  destruction  of  Jerusalem  (Mark  xiii. 
14-23)  was  not  inapplicable  to  the  sad  visitation  which  had  re- 
cently fallen  upon  lona. 

With  respect  to  the  practice  of  writing  Laiin  in  Greek 
characters,  of  which  so  many  instances  occur  in  the  Book  of 
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Amagh,  it  b  to  be  obtemed  dut  itdoci  not  neetwHy  nfi- 
eate  a  greater  utiqiiity  than  Mr.  Otmvea  has  iiaigari  to  thb 
maniiscript.  A  deciiiTe  ezanple  of  tUa  kind  ooeora  in  the 
eate  of  the  great  Bible  of  the  Abbey  of  St.  Gennain  dea  Fth, 
which,  acoordiDg  to  a  note  contained  in  it,  waa  written  in  the 
eighth  year  of  the  reign  of  ZfOvtif  I0  HAomnne,  that  ia,  A.  D. 
822.  The  scribe  of  that  manuscript  has  inserted  in  it  two 
Latin  memoranda,  which  refer  to  the  fiict  of  ita  baring  been 
executed  by  him,  employing  in  both  a  Oreeic  character,  siadlsr 
to  that  used  in  the  Book  of  Armagh. 

Hb  reason  for  doing  so  seems,  in  one  case,  to  haTc  beat 
the  desire  to  rindicate  his  right  to  the  credit,  of  which  some 
other  scribe  was  depririog  him.  **  Obseero  te  Ucior^**  he  sayi, 
*'  ne  laborem  manuum  mearum  despieiaa;  ted  gtuBso  depreecr 
melKfluam  ehariiaiem  iuam  ui  pro  me  Domini  migericordiam 
exores.  EvioidemJerokEborem^aliuiiottiihonorem**  It  most 
be  inferred  that  the  Mus  here  spoken  of  was  unacqumnted 
with  the  Greek  character,  in  which  these  words  were  writ- 
ten. In  the  other  note  the  object  of  the  scribe  was  plainly  to 
exhibit  his  own  skill  and  leaniing,  and,  at  the  same  time,  to 
test  the  intelligence  of  the  reader.  The  passage,  of  which 
the  first  part  is  written  in  a  strangely  elongated  cursive  hand, 
and  the  last  four  words  in  Greek  letters,  runs  as  follows: 
**  Supplicamus  opHhibus  in  Christo  ftdelibue  qui  hunc  libelltm 
ad  \HAvtndum  ad  Ifgendum  occipiYti  meaai  ne  reprehendito 
insipitniiam  ;**  which  is  immediately  followed  by  the  penta- 
meter, 

•*  Me  quicimqiie  cspit  nuticiUle  earel/'* 

written  in  the  ortiinan*  hand. 

Nor  was  it  oniv  in  the  use  of  Gredc  characters  that  the 

« 

scribes  of  those  times  displayed  their  pedantry.  Sylvestre,  in 
his  IkfUi^mphit  Vniterstlle^  toL  It.,  describes  a  manuscript 


of  the  ninth  century,  in  the  Koyal  Library  at  Munich,  in 
which  the  Scribe  has  written  the  following  sentence  in  Anglo- 
Saxon  nines  i  "  Omnit  labor  Jinem  habel,  prremium  ejus  non 
habtt  jintm.  Modal/rid  scripsil  islam  partem.  Deo  gralias 
quod  ego  perfed  opu*  tatrum."  Thus  recording  his  name, 
which  he  may  not  have  been  allowed  to  do  without  resorting 
to  this  artifice,  and  at  the  same  time  giving  a  proof  of  his 
learning. 

Mr.  Grares  insists  much  upon  the  importance  of  deter- 
mining, with  precision,  the  date  of  a  manuscnpt  so  ancient, 
and  of  so  much  interest,  as  the  Book  of  Armagh.  By  effect- 
ing this,  a  great  advance  is  made  towards  the  establishment 
of  principles  of  palaeography,  by  which  we  may  estimate  the 
age  of  Irish  manuscripts  in  general;  and  we  are  furnished 
with  the  means  of  refuting  the  assertion,  still  repeated,  that 
Ireland  has  do  manuscripts  of  a  date  more  ancient  than  the 
close  of  the  ninth  century.* 

The  Secretary  of  Council  read  the  abstract  of  a  paper  by 
the  Rev.  Dr.  Hincks,  on  the  third  Persepoliian  Writing,  and 
on  the  Mode  of  expressing  Numerals  in  Cuneatic  Characters. 

"  When  I  laid  before  the  Academy,  at  its  last  sitting,  my 
alphabet  of  the  third  PersepoliCan  writing,  with  the  corre- 
sponding lapidary  characters,  I  by  no  means  expected  that  it 
would  prore  perfectly  correct ;  no  first  attempt  at  the  alphabet 
of  an  unknown  language  has  been  so.  1  considered  it,  how. 
ever,  an  approximation,  and  probably  as  near  a  one  as  could 
be  attained  by  means  of  the  data  in  my  possession ;  and  1 
looked  forward  to  its  being  amended  by  those  who  bad  the 
command  of  more  numerous  inscriptions.  There  were  some 
circumstances  which  left  do  doubt  on  my  mind  that  error  ex> 
isted  somewhere  in  it,  though  I  could  not  discover  where. 
The  number  of  denials  was  too  small ;  there  was  no  cluiacter 


360 

for  the  word  corresponding  to  the  compound  epithet,  wysada- 
hyoah,  in  Uvi,  were  only  in  part  legible;  and  the  manner  of 
writing  the  name  Onnusd  in  the  inscription  H,  and  that  of 
Artaserxes  on  the  vase  at  Venice,  could  only  be  explained  by 
supposing  the  sculptors  to  have  committed  errors.  All  these 
for  tu  or  du ;  the  name  in  N  Ru,  answering  to  Harautiak,  and 
dilGculties,  and  others  connected  with  the  first  inscription  of  the 
East  India  Company,  have  been  removed  by  an  important  rec- 
tification, or  series  of  rectifications,  which  I  have  made  during 
the  past  fortnight;  and  the  tiinguagc  has,  moreover,  been 
brought  to  exhibit  a  much  greater  similarity  to  the  other  Se- 
mitic ones  than  I  had  at  first  supposed.  I  have,  therefore,  to 
request  leave  to  substilulc  the  alphabet  which  i  now  send  for 
that  in  my  last  paper.  As  the  correspondence  between  tlie 
cursive  and  lapidary  characters  in  the  plate  ta  that  paper  is 
correctly  given,  though  the  values  of  many  of  the  characters 
are  erroneous,  and  as  the  plate  is,  I  believe,  partly  engraved, 
I  propose  to  let  it  stand,  with  so  much  of  the  pMper  as  is  neces- 
sary for  understanding  it ;  but  the  transcriptions  of  Babylo- 
nian words  into  itonian  characters,  and  the  catalogue  of 
Babylonian  words,  will  be  superseded  by  those  which  folloir, 
which  are  much  more  correct.  In  the  plate  which  1  now 
send  I  give  no  lapidary  characters,  but  instead  thereof  I  give 
many  additional  PersepoHtan  ones;  and  at  the  foot  of  it  I 
give  a  series  of  numbers  from  the  rock  inscription  at  Van,  ex- 
hibiting the  mode  of  expressing  numbers  in  Cuneatic  charac- 
ters on  to  100,000.  These  are  so  arranged  as  to  require  no 
comment;  but  it  may  be  proper  to  state  that  the  large  num- 
bers are  those  of  men  belonging  to  different  nations  which  are 
named  ;  and  I  presume  they  refer  to  the  deportation  of  these 
nations,  according  to  the  Assyrian  practice.  The  historic 
character  of  these  inscriptions,  of  which  I  received  a  copy 
very  recently,  is  obvious." 

The  President  made  a  few  remarks  upon  the  present  stale 
of  the  researches  connected  with   Persepolitan  ivritlng,  and 


The  President  presented  to  the  Academy  a  set  of  coloured 
drawings  of  celts  and  other  antiquities,  found  in  Cornwall, 
which  he  had  procured  through  the  kindness  of  a  friend  re- 
siding in  that  country.  It  appeared  from  a  comparison  of 
them  with  the  corresponding  objects  in  the  Museum  of  the 
Academy,  that  there  was  an  exact  resemblance  of  form.  The 
Cornish  antiquities  of  this  kind  are,  however,  comparatively 


^  DONATIONS. 

Runamo   og   Braavalleslaifet,   med  fem   lithoi/rapbercde 
tvler,  afj.  J.  A.  Worsaae.     Presented  by  the  Author. 
Tilling  til  "  Runamo  oij  Braavalleslaget."  1845. 
Giornale  delf  J.    li.  JstHulo  Lambardo  di  Scienze,  Lel- 
tere  ed  Arti.     Tom.  IV.  e  V.     1844  and  1845. 

Memorie  deli'  I.  R.  Islitulo  Lombardo  di  Sdetize,  Lettere 
ed  Arti.     Vol.  2do.  1845. 

^Elogio  di  Bonaoentura  Cavalieri  da  Gabrto  Piola.    Pre- 
ted  by  the  Institute. 
PUiiosophical    Transactions    of  the   Royal    Society   of 
adonfor  1846.     Parts  1,  2,  and  3. 
Proceedings  of  the  Royal  Society.     1845.     Nos.  62-65. 
Presented  by  the  Society. 

The  Transactions  of  the  Microscopical  Society  of  London, 
Vol.  1.,  Parts  1  and  2  ;  Vol.  II.,  Part  1.  Presented  by  the 
Society. 

Journal  of  the  Asiatic  Society  of  Bengal.  Nos.  166,  167. 
1845.     Presented  by  the  Society. 

Bulletin  des  Seances  de  la  Sociele  Vaudoise  des  Sciences 
tfaturelles.     No.  12.    1846.     Presented  by  the  Society. 
Overslgt  over  del  Kongelige  danskr  I'idenskahirnea  SeUhilis 
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Forhandlinger  og  dels  Medlemmers  Arbeider  i  Aaret  1842.      -  2 
Presented  by  the  Society. 

Quarterly  Journal  of  the  Geological  Society  ofLiondon.  —  s 
No.  8.    Nov.  1,  1846.     Presented  by  the  Society. 

Twenty 'Jive  School-books,  published  by  direction  o/the-^J 
Commissioners  of  National  Education  in  Ireland.  Presentedf^^ 
by  the  Commissioners. 

Proceedings  of  the  Archceological  Institute^  Winchester •  -^- 
Presented  by  the  Institute. 

ArchcBologicalJoumal.  Vols.  I.  and  II.  Presented  bj^d 
the  British  Archaeological  Association. 

Abhandlungen  der  Furstlich  Jablonowskischen  Gesell-^^'i 
schaft.     Presented  by  the  Society. 

Det  Kongelige  Danske  Videnskabemes  Selskabs.  Natur-^"^-^ 
videnshabelige  og  Mathematiske  Afhandlinger.  Niende  deel^'^"- 
Presented  by  the  Society. 

Magneticaly  Meteorological^  and  Astronomical  Obsema^:^^^ 
tions  made  at  Washington.  By  Lieutenant  J.  M.  Gilliss,  U. 
Navy.     Presented  by  the  Author. 

An  Explanation  of  the  Observed  Irregularities  of  the  Motim^ 
of  Uranus  on  the  Hypothesis  of  Disturbances  caused  by  • 
more  distant  Planet.  By  J.  C.  Adams,  Esq.  Presented  b^ 
the  Author. 

A  long  Sword,  with  four  Guards,  found  in  Malta  ;  an 
a  brass  Puzzle  Box,  found  in  Ireland.  Presented  to  tl 
Museum  by  Major- General  R.  H.  Birch,  Royal  Artillery. 
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REV.  HUMPHREY  LLOYD,  D.  D.,  Pre«dent,  in  the 

Chair. 

The  Secretary  of  Coancil  read  a  letter  from  Edward  J. 
Cooper,  Esq.,  containing  some  recent  obsenrations  of  Le 
Verrier's  planet,  made  with  the  meridian  circle  at  Markree. 

"  MerrilU,  Stillorgm^ 
'' Dec.2Sth,  \S46. 

'^  On  the  9th  of  Norember  my  obserrations  on  the  Le 
Verrier  planet,  made  daring  the  month  of  October,  were  pre* 
tented  to  the  Academy  ;  I  hare  now  the  pleasure  to  subjoin 
those  which  hare  been  since  obtained  with  the  Markree  me> 
Indian  circle.  My  first  Assistant,  Mr.  Graham,  has  annexed, 
in  Table  II.,  corrections  of  the  British  Association  Catalogne 
places  of  those  stars  selected  for  comparison  with  the  planet  * 
and  in  Table  IIL  corrections  of  the  right  ascensions  and  de- 
ck'nations  of  the  planet  as  giren  in  my  former  comnnieatioB^ 
and  in  Table  I.  of  the  present. 

"  Edward  J.  CfM.r^^^ 

vol..    III.  2  H 
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Table  IL 


CORRECTIONS  OF  BRITISH  ASSOCIATION  CATALOGUE 

PLACES  OF  STABS. 


3 


SUr. 


t  Capricorni,  . 
7461  B.  A.  C. 


7487 


4      42  Capricorn!, 


In  Right 
Ascension. 


I 

6    1  I  Aqaarii,  .    .  . 


I 


39 


8   !  45 


9      50 


I 


10 


—  0.034 

—  0.356 

—  0.021 
+  0.161 
4-  0.074 
_  0.026 
_  0.007 
4-  0.030 

—  0.072 
+  0.102 
+  0.035 


No.  of 

Obser- 

rations. 


16 


12 


12 


17 


17 


In  Declina- 
tion. 


17 


15 


14 


13 


13 


—  1.65 


—  0.43 


—  0.21 


—  0.41 


—  0-69 


l.ll 


+   1.12 
+   5.57 


—  2.75 


+  0.87 


—  1.66 


No.  of 
Obser- 
vations. 


14 
12 
12 
17 
17 
2 
17 
16 
14 
13 
13 


Tbeae  correetioaa  were  obtained  bj  subtracting  each  result  from  the  mean 
of  all  the  resales  for  each  night,  and  then  by  combining  the  remainders  aeeordlng 
to  the  weights  of  the  determinations.     Thej  are  to  be  applied,  with  the  proper 
sign,  to  the  Right  Ascension  and  Declination  of  the  PUnet ;  the  8outh  l>«tclf  ns- 
tion  being,  as  usual,  regarded  as  negatire.  On  the  night  of  Noiremt>«r  9th,  a  nils- 
take  was  made  in  reading  the  lerel  attached  to  the  declination  circle  In  th<i  Instance 
of  a  Caprlcorni.  In  reducing  the  obserrations,  what  was.  wttry  protwiily,  the  read- 
ing was    used  instead  of  that  giren  in  the  obser? ing  book.     An  anomaly  still 
however,  appearing  in  the  result ;  it  has  been  thought  better  wholly  Uf  reject  the 
observation  of  declination  of  tUs  star  for  that  night.      Tb*  correction  of  declU 
nation  for  November  9th  will  eonse<|aetttly  be  -f-  0",9,  imUf4  tA  what  wonld  Im 
obtained  from  the  Table  given  above ;  or  Voveober,  9th  /  =  —  Ij-  1^4'  11-^ 

Since  the  corrections  given  in  the  TaUe  are  »«!««/,  M»y  n^^^  a«cnraU 
mination  which  may  hereafter  be  obtained  for  one  star  will  be 
— Amdbkw  Gbaham. 

2  H  2 


3G6 


s 


^^ 

« 

c 

O 

• 

c 

■• 

J3 

•  d 

;o 

^* 

-d 

«o 

e 

** 

+ 

r^ 

+ 

+ 

< 

• 

i-« 

^ 

e 

o 

o 

• 

o 

o 

s. 

ei 

»  o 

50 

5 

•  d 

*  ^^ 

a 

4 

• 

o 

o 

+ 

+ 

1 

»-H 

SS 

• 

CO 

CO 

•  d 

»d 

• 

eo 

o 

-d 

-tj 

M 

+ 

+ 

'^ 

+ 

+ 

H 

55 

• 

o 

e« 

o 

00 

^-H 

•s 

•  d 

^d 

• 

•  d 

?o 

1?^ 

91 

1 

+ 

** 

+ 

+ 

o 

1 

HH 

H 

• 

o 

CO 

■    -g 

o 

d 

-^ 

• 

•*^ 

•  d 

5d 

eo 

•  d 

;o 

+ 

+ 

• 

.    1 

+ 

+ 

i 

hJ 

s 

o 

A 

o 

04 

; 

^ 

w 

w 

3 

• 

o 

»M 

• 

o 

CO       r 

Q 

■«■* 

m  d 

?d 

•  d 

i© 

Q 

1 

+ 

o« 

+ 

52; 

1 

. 

• 

o 
.Sd 

sd 

• 

5 

o 
•  d 

c 

5© 

f-i 

"■O 

^ 

o 

O) 

r^ 

+ 

+ 

91 

+ 

5?; 

•  p^ 

. 

o 

• 

eo 

o 

"«• 

• 

c 

r- 

C3 

Si 

«-d 

.d      ' 

•  d 

5C 

c/D 

(3 

^ 

1       ' 

— 

+ 

1 

-^5 

ej 

H 

• 

CO 

o 

CO 

- 

O 

ffi 

4>» 

«  6 

:^ 

• 

K    O 

;c 

r 

<M 

+ 

+ 

^" 

+ 

« 

rH 



1 

fe 

CC 

o 

■X) 

• 

o 

o 

o 

■•it 

«•  6 

:o- 

© 

«  o 

-o        / 

•  + 

+ 

+ 

/ 

o 

• 

/ 

l-H 

« 

US 

•^ 

_      f 

H 

CO 

c 

• 

Oi 

o 

• 

O 

• 

«  o 

5«0 

• 

x.    o 

xo 

C4 

-tirf 

+ 

+ 

+ 

+ 

w 

O 

• 

• 

• 

U 

• 
• 

c 

.2 
*5 
s 
to 

< 

■«■* 

C 

o 

ea 

a 

• 
• 

C 
O 

OS 

C 
a> 

< 

6C 

• 
• 
• 
• 

c 
o 

cS 

» 

Q 

PCS 

Q 

f 


367 

The  following  note  by  Professor  Mac  Cullagh,  on  the 
attraction  of  ellipsoids,  was  read. 

^*  The  object  of  the  present  note  is  to  show  how  the  final 
integprations  by  which  the  attraction  of  a  homogeneous  ellipsoid 
IS  found,  when  the  force  varies  inversely  as  the  square  of  the 
distance,  may  be  performed  geometrically ;  and  thus  to  com- 
plete the  synthetic  solution  of  a  celebrated  problem.     It  has 
been  always  supposed  that  the  utmost  geometry  can  do  is 
to  arrive  in  a  simple  way  at  the  differential  expressions  on 
which  the  attraction  depends,  leaving  the  further  treatment  of 
the  question  to  the  integral  calculus ;  but  we  shall  see  that,  by 
putting  the  differential  of  the  attraction  under  a  certain  form, 
the  integral  is  at  once  obtained,  and  that  in  a  very  elegant 
shape,  by  geometry. 

**  To  avoid  useless  generality,  we  shall  suppose  the  attracted 
point  to  be  at  the  extremity  of  an  axis  of  the  ellipsoid,  as  it  is 
well  known  that  the  solution  of  this  particular  case  enables  tif 
find  the  attraction  wherever  the  point  is  placed.    Let  O  be  the 
centre  of  the  ellipsoid,  and  A,  B,  C  the  extremities  of  itssemi* 
axes,  the  lengths  of  which  are  denoted  by  a,  6,  c  respectively, 
c  being  tke  greatest,  and  c  the  least.     And  first,  suppose  the 
attracted  point  to  be  at  C,  the  extremity  of  the  least  mmUxw» 
Let  two  right  lines  passing  through  C,  and  making  respee- 
tively  the  angles  ^  and  ^  +  </f  with  OC,  revolve  within  the 
ellipsoid,  de&eribiu^  two  right  cones,  of  wbtefa  OC  is  the  eoni* 
men  axis  A'^  which  include  between  their  sutCmxs  adifferefi«> 
tial  portion  dSl  of  the  volume  of  the  ellipsoid*     llie  aUtme- 
tion  of  the  matter  conudiied  ix»  </M  i*  eryietAly  in  the  dlrti^Wiu 
ofOC. 

"  Now  let  IB  cott«ader  the  focal  ellipse  having  its  e>efitre  u 
0,  and  Ijring  in  the  prindpai  pliUMr  whith  is  at  rij^ht  as*j^le% 
to  OC.  Let  C  be  the  exu^Mty  of  tlie  m^yn  i^u  iA  ikis 
ellipse ;  and  puuing 


P^V'c'-tlf^-c^jOim'f,     f,  =,v^> 
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take  in  OE  produced  a  point  Psueh  that  OP  ihall  be  to  OE 
as  p  to  c.  Then,  if  a  right  line  dirnvn  bom  P  touch  the  fiml 
ellipse  in  the  pdnt  T,  and  if  the  angle  OPT  be  denoted  by  0, 
it  will  be  foand  that 

cos  9  =  ; 006  f. 

p 

Suppose  that  the  point  P  moYcs  to  p,  when  f  is  changed  into 
^  +  d^.  Then  it  may  be  easily  shown  that  the  attracdon  of 
c/M  upon  the  point  C  is  proportional  to  the  interval  Pp  mul- 
tiplied by  the  cosine  of  0.  In  this  form  the  differential  of  the 
attraction  is  immediately  integrable.  For  if  firom  p  we  draw 
a  right  linep^  touching  the  ellipse  in  ij  and  if  s  denote  the 
difference  between  the  tangent  PT  and  the  elliptic  arc  ET, 
while  8  +  ds  denotes  the  difference  between  the  tangentp^  aod 
the  arc  E^,  it  will  appear,  by  a  lemma  which  1  have  fr^ 
quently  had  occasion  to  use  (see  the  Proceedings  of  the  Aca- 
demy, vol.  ii.  p.  508),  that  ds  is  equal  to  P/>  muldplied  by 
cos  0.  The  integral,  beginning  when  ^  =  90**,  or  p  z:  r»  is 
therefore  proportional  to  8.  At  the  other  limit  we  have  ^  =:  0, 
and  f)=  />,  which  determines  the  extreme  position  of  the  point 
T.  The  difference  between  the  tangent  PT  and  the  elliptic 
arc  lOT,  corresponding  to  this  position,  is  to  be  multiplied  by 
a  curtain  function  of  the  semiaxes,  in  order  to  get  the  whole 
attraction  of  the  ellipsoid  on  the  point  C. 

'*  When  the  attracted  point  is  at  B,  the  extremity  of  the 
moan  axis,  we  proceed  exactly  as  before ;  but  instead  of  the 
focal  ellipse  we  make  use  of  the  focal  hyperbola,  whose  plane 
is  at  ri^ht  angles  to  OB.     Putting  now 


fi  =  v//;^  -  (//^  -  c^)  cos  ^0,  p'  =  v/6*  +  (a*  -  b'')  cos  % 

and  calling  K  the  extremity  of  the  primary  axis  of  the  hypcr- 
l)ola,  we  take  in  OE  a  point  P  (which  will  lie  between  OaiiH 
K)  such  that  OP  shall  be  to  OE  as  /o  to  6.     Then,  drawing 


I 


from  P  ihe  right  lioe  PT,  touching  tlie  hyperbola  in  T,  and 
denoting  the  angle  EPT  by  9,  we  have 

r  '■ 

whence  it  may  be  shown  that  M  p  be  the  point  to  which  P 
moves  nhen  f  becomes  <f>  -f-  ^f>i  the  interval  Vp  multiplied  by 
cos  9  will  be  proportional  to  the  attraction  of  the  matter  rfM 
contained  between  the  surfaces  of  two  right  cones  having  B 
for  their  vertex  and  Oil  for  their  common  axis,  provided^ 
and  ip  +  tlf  be  the  angles  which  the  sides  of  these  cones  make 
with  OB.  The  whole  attraction  is  therefore  proportiona. 
to  the  difference  between  the  tangent  PT  and  the  hyperbolic 
arc  ET,  the  position  of  T  being  that  which  corresponds  to  the 
supposition  tjt  =  0,  ot  p  =  c. 

"  When  the  attracted  point  is  at  the  extremity  of  the  great- 
est axis  of  the  ellipsoid,  we'  cannot  employ  a  similar  method, 
because  there  is  no  focal  curve  perpendicular  to  that  axis. 
But  if  A,  B,  c  be  the  attractions  at  A,  B,  C  respectively,  we 
have  the  known  relation 

ABC. 

of  which  a  geometrical  proof  will  be  found  in  the  Proceedings, 
vol.  ii.  p.  525 ;  and  from  this  relation  we  can  find  a  in  tcrmi 
of  B  and  c. 

"  The  preceding  method  of  treating  the  question  of  the 
attraction  of  ellipsoids  was  given  at  my  lectures  tn  Trinity  Col- 
lege, in  the  beginning  of  last  year.  I  liav«  since  observed 
that  the  same  results  may  be  obtained,  and  [>erhaps  more  rea- 
dily, by  dividing  the  ellipsoid  into  concentric  and  similar  sheila. 
For  the  attraction  of  i/M  is  e(]ual,  in  each  ca*c,  to  tho  attrac- 
tion of  the  shell  bounded  by  the  surfaces  of  lwn|  i'lli|Hiuirb 
whose  scmiaxes  are  acos^,  &cos^,  ccosf,  undnco«(^  4-(/^), 
£cos(f  +  (/^),  ccos(^  +  t^th  these  ellipftoids  having  O  for  ll 


u:  OA.  OB.  OC  air  a«  Avrtiif  •£  cfaeirMriaitf. 
A:a>i  tibfr  ACcatfSJM  iH'iih  ■  ihB—  ■■  i  miBdJ  |wipf  ■■ihr 
«ui^ V  cxpooAec  b-TBcaasaf  tkfr«fl■ina•faco■iMaleUip- 
v>i^  pMME;^  tftn>G^  XMt  pool.  «Sce  a  lli Mnii  by  M.  Chaiitt 
ii^  LL'j^tL^^\  JoisroBkL,  roL  t.)  TW  qsiBtiDei  vludi  we  have 
ca.i'E^  6  kui  ^'  are,  ia  £Kt,  iimjifii  rf  in  rlRpufliJ  descnbed 
ttttfyi^h  tike  anrfected  poiat  i(tkic  is  tlinMig;k  C  in  tbe  tnt 
c:«n«.  ftii'i  tlircrQ^  B  in  like  weoaff  i  «o  as  to  be  coafocnl  to  the 
^'jiuure  of  vliicii  tbe  fcaunxe»  aie  mtaif,  icosf ,  ccosf." 


A  note  by  Profewor  Mac  Cailagb,  <«  the  roution  of  s 
Vjii'l  (iorlv,  va»  read. 

Let  a  ftolid  body  be  made  to  rerolre  round  a  fixed  point 
Oj  ami  be  afterwards  firee  from   any  external  forces;  and 
throu-^b  O  conceive  a  rig^ht  lioe  O I  to  be  drawn  perpeudicu- 
Idr  to  the  invariable  plane  (the  plane  passing  through  0  ^ 
the  dirtrctiori  of  the  primitive  impulse).     If  O  be  the  centre 
of  an  ellip<<iid  nhose  seroiaxes  are  in  the  directions  oftb^ 
principal  axes  belonging  to  that  point,  and  of  such  length^ 
that  the  stquare  of  each  semiaxisis  equal  to  the  corresponding 
moment  of  inertia  divided  by  the  mass  of  the  body,  the  motiai* 
viiJI  take  place  in  such  a  way  that  the  point  1,  in  which  tli^ 
ri|(lit  line  OI    intersects  the  surface  of  the  ellipsoid,  will  b^ 
fixed  in  space  ;    and   therefore   OI   will  describe  within  th«^ 
IxMJy  a  cone  of  the  second  order,  condirective  with  the  ellip^ 
*^oi(l  (rliat  in,  having  its  circular  sections  parallel  to   those  (7^ 
the  4'lli|)Miid;,  wliile  the  point  I  describes  on  the  surface  of  th*^ 
elli|)Hoi(l  a  certain  spherical  conic.    In  a  former  number  of  the 
I'roeiedingH  (vol.  ii.  p.  542),  the  author  had  alluded  to  a  theo- 
leni  l(ir  (lerermining  the  time  at  which   the  point  I  ticcupies 
liny  given  jHmition  on  the  spherical  conic,   and  he  now  gave  a 
parrienlar  ntatenient  of  it  as  follows  : 

('mieeiving  a  ))lane  of  circular  section  of  the  ellipsoid  to 
he  drawn  rhrou^r|,  a^  „„..i„  j^^is,  and  the  spherical  conic  Co  he 
pMijeeled  un   ihis   plane,    first   hy   right  lines   parallel    to   the 
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greatest  axis  of  the  ellipeoii],  anrl  next  by  right  lines  parallel 
to  its  least  axis,  each  projection  of  tlie  conic  will  be  a  circle 
having  its  centre  at  O.  The  two  projections  F  and  Q  of  the 
same  point  I  will  always  be  in  a  right  line  perpendicular  to  the 
mean  axis ;  let  this  right  line  cut  the  mean  axis  in  M.  Then, 
while  the  point  I  describes  the  spherical  conic,  the  points  P 
and  Q  will  move  in  their  respective  circles,  in  such  a  way, 
that  the  velocity  of  P  will  vary  an  the  ordinate  MQ,  and  the 
velocity  of  Q  will  vary  as  the  ordinate  MP. 

From  this  theorem  we  immediately  obtain  the  elliptic  in- 
'al  which  represents  the  time.  For,  supposing  the  greater 
Itircle  to  be  that  described  by  Q,  and  taking  its  radius  for  unity, 
f  we  put  c  for  the  radius  of  the  other  circle,  and  denote  by  ^ 
mplement  of  the  angle  which  OP,  in  any  position  of 
makes  with  the  mean  axis  of  the  ellipsoid,  we  havi; 
|AQ  =  </!  —  c^om'^,  and  therefore 


V 1  —  f^siii"^ 
phere  dt  is  the  element  of  the  time,  and  A  is  a  constant  quan- 
Hence,  the  time  at  which  the  point  P  attains  any  given 
~  position  in  its  circle,  and  therefore  the  time  at  which  the  point 
I  attains  any  given  position  in  the  spherical  conic  which  it 
describes,  is  determined  by  an  elliptic  function  of  the  first  kind, 
the  modulus  and  amplitude  of  which  are  exhibited  geometri- 
cally. The  modulus  c  of  the  function  is  obviously  the  ratio 
of  the  two  moduli  of  the  cone  which  the  right  line  01  describcft 
within  the  body  ;  for  the  radius  of  each  circle  is  found  by 
dividing  the  distance  01  by  one  of  the  moduli  of  the  cone. 

The  preceding  method  of  determining  the  time  in  the  pro- 
blem of  rotation  occurred  to  the  author  in  the  year  1831,  and 
has  since  been  given  at  his  lectures  in  Trinity  College. 

It  may  be  observed,  that  the  motion  of  the  axis  of  rotation 
within  the  body  is  known  when  that  of  the  right  line  01  is 
known  ;  for  tiiat  axis  is  always  perpendicular  to  the  r 
■rbich  touches  the  ellipsoid  in  the  point  1. 


r 
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Mr.  Donovan  read  the  first  part  of  a  paper  "  on  the  op- 
posed identity  of  the  agent  in  the  phenomena  of  ordinary  elce- 
tricity,  voltaic  electricity,  electro-magnetism,  magneto-elefr 
tricity,  and  thermo-electricity."  This  part  was  introductory 
to  the  subject  of  the  remaining  portions,  which  will  bedfr 
voted  to  an  attempt  to  prove  that  the  hypothesis  at  present 
accredited  by  philosophers,  as  adequate  to  explain  the  pheno- 
mena of  the  electric  fluid,  under  its  various  aspects,  does  not 
accord  with  well-observed  facts. 

Its  object  was  to  render  it  probable  that  what  is  called 
the  electric  fluid,  is  not  a  simple  element,  as  it  is  generally 
believed  to  be,  but  that  it  consists  of  several  constituent  elt 
roents,  each  exercising  a  separate  function  -,  and  many  facH 
were  referred  to  in  support  of  the  opinion.  Reasons  were 
assigned  for  believing  that  this  hypothesis  is  more  consonsBt 
with  the  general  analogy  of  nature,  than  the  supposition^ 
electricity  is  a  homogeneous  fluid.  References  were  also  given 
to  the  opinions  of  those  who  coincide  in  this  view. 

After  a  full  consideration  of  the  facts  and  arguments,  Mf' 
Donovan  summed  up  as  his  conclusion,  that  the  electric  fluid, 
ill  the  comprehensive  sense  of  the  word,  including  frictionali 
voltaic,  electro- magnetic,  magneto-electric,  and  thermo-elec- 
tric, does  not  consist  of  one  homogeneous  element,  but  of 
several,  viz.,  heat,  light,  magnetism,  electricity  proper,  cbe- 
mical  attraction,  the  physiological  agent,  and  the  deflecting' 
agent:  that  the  ditference  between  the  various  exhibitions  of 
it  just  mentioned  depends  on  the  proportions  or  energy  of  the 
constituent  elements,  or  the  influence  of  the  modiflcations 
which,  under  different  circumstances,  they  are  capable  of  ex- 
erting on  each  other.  This  influence  is  probably  of  the  same 
character  as  that  which  the  forces  of  nature  exercise  on  each 
other,  on  the  great  scale  of  creation,  controlling,  antagonizing, 
and  modifying  each  other's  effects,  thus  producing  the  diver- 
sified phenomena  of  the  universe,  but  rarely  acting  indepen- 
dently. 


"el 


,       CoDsiderations  were  then  adduced,  with  a  view  offender-  I 
ing  it  probable  that  the  electric  fluid  is  matter  in  some  exCri^  I 
ordinary  slate  of  constitution.    If  it  be  matter,  its  constituents  I 
are  probably  endowed  with  chemical  attraction,  a  property  of  I 
which  no  known  kind  of  matter  is  destitute  i  a  kind  of  cliemi- 
cal  combination  of  all  the  constituent  elements  would  be  the 
result.     The  affinity  of  the  elements  would  keep  them  toge- 
ther, and  this  would  explain  the  ready  passage  o(  all  the  con- 
stituents through  conductors;   one  constituent,   namely  the 
electricity  proper,"  conveying  the  other  constituents,  some 

which  may  not    possess   the  same  ready  conductibility.    i 

lUS  the  electric  fluid,  either  in  its  state  of  frictional,  voltaic,  J 
m  any  other  electricity,  ought  to  pass  with  its  known  facility  ] 
through  the  same  bodies,  and  be  intercepted  by  the  same  J 
bodies,  and  so  we  find  it.  I 

1x1  assuming  that  chemical  affinity  is  thus  transported  to  a    ] 
distance,  Mr.  Donovan  staled,  that  there  is  no  innovation  on 
opinions  at  present  entertained  by  philosophers;  and  he  re- 
ferred  to  statements  by  Sir  H.  Davy,  Faraday,  Berzelius,  Am- 
pere, Scfaoenbein,  and  others,  in  support  of  that  statement. 
That   a  distinct   constituent   element,    possessing   chemical 
powers,   should  exist   tn  the   compound  called   the  electric   I 
fluid,  associated  with  heat,  prismatic  rays,  and  magnetism,  it    I 
neither  less  iotelUgible  nor  more  improbable  than  that  the   1 
very  same  elements  should  be  found  associated  tn  the  sun'd    I 
rays.     With  regard  to  the  existeoce  of  magnetism  in  the  nun's 
rays,  the  author  conceived  that  such  a  number  of  witnesses 
as  Morichini,   Cari)t,   RodolG,  Davy,   Playfair,   Somervillt-, 
Baumgartner,  and  the  Messrs.  Knox,  could  not  all  hare  bceu 
deceived. 

Admitting  tbe  agents  in  common  and  voltaic  electricity  to 
be  compounds  of  certain  constituent  elemeots^  the  mow  Jo 
number  and  nature,  but  very  different  in  proportion*,  or  per- 
haps differently  combined,  tbey  may  h^  considered  m  jiiiW 
irfcctly  different ;   in  the  same   way  as  vlitmutm  pronMMWe 


^B  bodies  composed  of  common  matter  to  be  cJilTereut,  when  th^ 

^K   eonstitueots  are  similarly  circumstanced. 

^M  The  paper  (first  part)  thus  concluded  :  "  Aware  that  rfie 

^B   identity  of  the  a^ent,  io  al)  tbe  phenomena  called  electric, » 
firmly  esublished  in  the  minds  of  the  sdentilic,  and  that  vi- 
perimeiits  of  apparently  so   convincing  a    nature  have  lieen 
brought  to  bear  upon  the  subject,   that  doubts  seem  to  be  tio 
longer  entertained,  I  scarcely  know  how  to  declare,  in  term* 
that  shall  protect  roe  from  the  imputation  of  presumption,  ilm* 
I  have  never  been  able  to  view  the  matter  in  tbe  same  lighK- 
1  have  long;  hesitated  to  repeat,  in  advanced  life,  an  opini»W 
which,  in  my  early  days,  I  ventured  to  promulgate  within  tb»  * 
walls  of  this  house,  namely,  that  the  agents  in  electricity  ai»  ^"^ 
galvanism  are  different,  and  ihat  the  laws  of  one  do  not  cj^^^"^ 
plain  the  phenomena  of  the  other.      Believing,  however,  ihi^^^ 
useful  results  have  often  sprung  from  humble  causes;  th^^^^ 
moral  cowardice  is  as  little  to  be   esteemed  as  moral  rash^^^^^^ 
ness;  that  the  influence  of  public  opinion  ought  to  have  ic^* 
limits  in  promoting  and  reslrainiiig  human  actions;   1  deter^  ''^ 
mined  to  bring  my  reasons  for  dissenting  from  the  views  «:^^ 
the  philosophical  world  before  a  tribunal  so   competent  t^  ^^^ 
jodge  of  their  pretensions." 


The  Rev.  J.  H.  Todd,  D.  D.,  gave  an  account  of  a  fragr^^^ 
ment  of  an  ancient  purple  manuscript  of  the  Gospels,  in  Latins:  *  "^^ 
which  he  supposes  to  have  been  written  in  the  fourth,  or  early"*'^- 
iu  the  hflh  century,  and  which  he  had  purchased  some  years 
ago  in  Dublin. 

The  fragment  is  but  a  single  leaf,  containing  a  portion  of^ 
the  Gospel  according  to  St.  Matthew.  It  is  written  in  double 
columns.  Each  column  begins  with  a  large  capital  letter, 
■Ithiiugh  in  the  middle  of  a  sentence,  or  even  (as  in  the  case  of 
the  ihird  and  fourth  columns)  in  the  middle  of  a  word.  Capital 
liters  are  also  used  at  the  beginning  of  sections,  which,  how* 
'er,  do  nut  always  coincide  with  the  ancient  Ammoniaii  nec- 
iiis,  or  Kt^uXata,  employed  in  the  Eusehiun  cunotis ;  iiur  are  | 
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any  traces  of  the  Euf^ebian  numbers  to  be  found  in  tiiU  manu- 
script Dr.  Todd,  having^  exhibited  the  manuncript  U>  th« 
Academy,  proceeded  to  adduce  some  of  the  proofs  of  its  ffrtmi 
antiquity.     These  were  derived, 

1.  From  the  character  in  which  it  is  written^  and  the  form 
of  the  letters,  which  agree  exactly  with  tliose  manuscripts 
that  are  known  to  be  of  the  fourth  or  befpnnin^  of  the  fifth 
century,  for  example,  the  Codex  Vercellensis  afid  the  iUfiex 
Veronensu;  as  also  from  the  absence  of  all  stops^  6ivi4of^^  ^ 
the  words,  or  vrtxou 

The  fcdlowisg  wood-cut  U  an  accurate  representatiofi  ^ 
the  first  five  lines  of  the  firet  eoluxnn  : 
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The  Codex  Vercellensis  is  shown  by  Blanchini,  and  gene- 
rally believed,  to  be  the  autograph  of  Eusebius,  first  bishop 
(»f  Vercelli,  in  the  diocese  of  Milan,  who  died  in  the  year  371. 
Having  been  banished  from  his  see  by  the  Ariaiis,  he  em- 
ployed his  retirement,  at  the  suggestion  of  Pope  Julius,  in 
the  revision  of  the  Latin  versions  then  in  use,  which  were,  for 
the  most  part,  full  of  errors,  interpolations,  and  solecbms; 
and  his  recension  became  afterwards  very  generally  received 
throughout  the  West,  having  been  adopted  by  St.  Hilary  of 
Poictiersas  the  text  from  which  he  quotes  in  all  his  writings. 

The  Codex  Veronensis  is  a  purple  manuscript,  written 
in  letters  of  gold  and  silver,  and  is  assigned  by  Blanchini  to 
the  beginning  of  the  fifth  century:  its  text  is  generally  con- 
sidered to  belong  to  the  Eusebian  recension,  but  it  has  mani- 
festly been  corrected  by  the  Greek  text  of  Hesychius,  and  is 
no  where  indebted  to  Jerome's  revision. 

An  examination  of  the  foregoing  table,  in  which  these  twi> 
very  ancient  specimens  of  the  Vetus  Itaia,  or  old  italic  Latin 
version,  are  compared  with  the  fragment,  will  prove  that  Dr. 
Todd's  fragment  is  also  a  manuscript  of  that  version ;  und  many 
of  its  peculiarities  are  such  as  would  naturally  be  expected  in  a 
manuscript  of  the  same  age.  It  is  curious  that  iu  all  the  three 
manuscripts  the  word  intdligo  is  uniformly  spelt  intellego, 
showing  that  this  variation  from  the  usual  spelling  was  not 
the  mistake  of  a  copyist,  but  the  spelling  of  the  same  period 
and  locality. 

Again,  it  will  be  seen  that  the  fragment  sometimes  agrees 
with  the  Verona  manuscript  and  differs  from  the  Vercelli  ma- 
nuscript; sometimes  agrees  with  the  Vercelli  manuscript  and 
dilTers  from  the  Verona  manuscript ;  and,  in  some  cases,  even 


where  the  two  other  n 

gate,  it  differs  from  them  all. 

The  conch 
of  a  purple 


npts 


,eree  with  the  modern  Vul- 


therefore,  is  inevitable,  that  this  is  a  leaf 
manuscript  of  the  fourth  or  early  part  of  the  fifth 
century,  of  the  Eusebian  revision, — one  of  those  which  were 


in  use  before  the  Hieronymian  Vulgate,  and  from  which  Je- 
rome made  the  recension  now  known  as  the  Latin  Vulgate. 
It  was  probably  written,  like  the  Vercelli  manuscript,  in  gold 
or  silver  letters,  but  the  metallic  surface,  if  what  are  called 
gold  and  silver  letters  in  this  class  of  manuscripts  be  metallic, 
has  long  since  been  rubbe<l  away,  and  nothing  now  remains 
but  the  traces  of  the  original  ink  with  which  the  letters  were 
described  before  the  golden  substance  was  applied  to  them.  Of 
ihis,  however,  we  have  no  certain  proof- 
It  will  be  observed  that  this  fragment  is  full  of  Bolecisms, 
mistakes  of  the  scribe,  and  misspellings,  a  circumstance  very 
commoD  in  the  more  magnificent  manuscripts  of  the  class  to 
which  Dr.  Todd  supposes  it  to  belong;  for  the  artists  who 
excelled  in  penmanship  antl  decorative  skill  were  often  very 
incompetent  as  biblical  scholars;  and  the  very  costliness  of 
the  material,  and  elegance  of  the  writing,  were  obstacles  to 
correctness,  for  the  scribe  preferred  leaving  a  mistake  to  spoil- 
ing the  beauty  of  his  penmanship  by  attempting  to  correct  it. 
Thus  we  find  dicentea  for  dicentis;  parabolas  tor  parabola m  ; 
ilium  for  illud ;  persecutioimiii  for  perscculhne ;  Ootia  for 
lioaam. 


Anliijii'tlits  from  Dunshawjhlin,  viz.:  A  fra.jment  of  an 
Jron  Chain,  consisting  of  twenty-seven  double-looped  links, 
'me  Ititi'j,  and  pari  of  a  Staple.  A  large  Steel  Knife  or 
JJaygcr.  A  Draughtsman  made  of  Bone,  mounted  with 
Jironze  Pin.  A  Bronze  Spear-head  with  double  Blade,  and 
€iL'o  lateral  loops.  Three  Boar  Tiiaks.  The  Bone  of  a 
Cock's  foot. 

A  Stone  Celt,  from  the  county  Antrim. 

A  similar  Stone  Cell,  found  near  the  Falls  of  Niagara, 

A  Steel  Spear  and  Ferule,  from  the  Gambia. 

A  similar  Spear,  but  larger,  ifitk  small  Trowel  for  Foot 
■  fShqfl,  used  by  the  Mandingaes,  from  the  Gambia. 
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A  Steel  Spear  and  Ferukifrom  the  Odd  Coast. 

A  pair  of  Slave  Shackles  from  the  Gold  Coasts  suppond 
to  be  qf  African  manufacture. 

Two  Scarabei ;  three  small  Mummy  Figures  ;  one  large 
Mummy  Figure  ;  two  Copper  CoinSj  with  Arabic  Inscrip- 
tions ;  from  Egypt. 

Three  African  Idols  in  Brass  or  Bronze,  viz. 

1.  Sitting  Figure^from  Bight  of  Benin. 

2.  Ornamented  Head,  with  Spiralsjfrom  Gold  Coast. 

3.  Ichneumon,  from  Mandingo  Country. 
Ingot  of  Bronze. 

All  the  foregoing  antiquities  were  presented  by  Dr. 
Madden. 

Miscellany  of  the  Irish  ArchtBological  Society.  Vol.  I. 
Presented  by  the  Society. 

Ancient  Iron  Hatchet  found  in  the  Bed  of  the  River 
Boyne.     Presented  by  Charles  Cbeyne,  Esq. 

Legal  Education.  By  Henry  Holmes  Joy,  Esq.,  M.R.I.  A* 
Presented  by  the  Author. 

Medicines,  their  Uses,  and  Mode  of  Administration.  By 
J.  Moore  Neligan,  M.  D.,  M.  R.  I.  A.  Presented  by  the 
Author. 

Memoir  of  the  Family  of  French.  By  John  D' Alton, 
Esq.,  Barrister,  M.  R.  I.  A.     Presented  by  the  Author. 

A  Copy  of  a  Document  preserved  in  the  Chapter  House, 
Westminster,  with  impressions  of  the  Seals  attached  to  it. 
Presented  by  Sir  William  Betham. 


Ebrata.— Page  353,  lines  7  and  19,  for  "  Alcinoe"  read  ••  Alcyone." 
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REV.  HUMPHREY  LLOYD,  D.  D.,  President,  in  the 

Chair. 

The  Rev.  Henry  Tibbs  and  John  0*Donovan,  E«q.,  were 
elected  members  of  the  Academy. 

A  paper  by  the  Rev.  M.  Roberts,  on  the  lines  of  curva- 
ture on  the  surface  of  the  Ellipsoid,  was  read  by  Mr.  Ingram. 

The  analogy  between  the  lines  of  curvature  on  an  ellip<* 
sold,  and  a  system  of  homofocal  plane  or  spherical  conies, 
xiras  first  remarked  by  Mr.  M.  Roberts,  in  a  note  communU 
cated  by  M.  Liouville  to  the   French  Academy  of  Sciences, 
where  he  has  shewn,  among  other  things,  that  the  sum  (or 
difference)  of  the  geodetic  distances  from  the  umbilics  to  any 
point  of  the  same  line  of  curvature  is  constant.     The  follow* 
ing  properties,  which  he  has  recently  obtained  by  assigning 
«  significant  geometrical  meaning  to  the  constant  introduced 
by  M.  Jacobi  in  the  integral  of  the  differential  equation  of 
the  geodetic  line,  appear  worthy  of  the  attention  of  geometers: 
I .  Assuming  the  distance  between  the  umbilics  nnterior) 
as  the  base  of  a  system  of  triangles,  whose  sides  are  geodetic 

VOL.    Ill,  2  K 


jntBk. 


3.  A^  nocr  #  «  a  piawcawcii  expand  a  pohr  eo- 


sfe  are  oc  a  faksial  ccrre  br  the 

so  lee  ihe  are  of  a  ewe  oa  tke  imCma  of  an  ellipfioid,  referred 
to  the  gcnietie  iTniiir  (^)  fron  oae  of  the  mibilici^  and  tbe 
ai^le  (m>  Bade  by  p  vith  tke  section  containing  tbe  nmbiUcs, 
be  fjiren  by  the  eqoation 

and.  as  Mr.  Roberts  has  demonstrated, 

PStOM 

will  be  the  perpendicular  distance  of  the  point  (/e>,  w)  from  the 

plane  of  the  umbilics.  Hence,  t^,  m'  denoting  the  same  things 

for  tbe  contignoas  umbiHc,  we  have 

.  .      ,  P       sin«' 

psincii  =  p  sinta»,  or  -7  = , 

K       sincii 

which  may  be  regarded  as  an  extension,  to  the  surface  of  an 
ellipsoid,  of  tbe  fundamental  property  of  plane  and  spherical 
triangles,  that  tbe  sides  (or  the  sines  of  the  sides)  are  propor- 
tional to  tbe  sines  of  the  opposite  angles. 

4.  Let  c«i  be  a  right  angle,  and  tbe  corresponding  geodetic 
vector  will  pass  through  the  vertex  of  the  mean  axis,  and  its 
length  comprised  between  this  point  and  the  origin  (the  urn- 
bilic)  will  be  equal  to  the  quadrant  of  the  elliptic  section  con- 
taining  the  umbilics.  The  function  p  of  this  arc  will  be  equal 
to  tlie  mean  semiaxis  of  the  surface,  in  the  same  way  as  the 
sine  of  tbe  quadrant  b  the  radius. 


385 

5.  Let  geodetic  lines  issuing  from  the  same  point  upon  a 
i  of  curvature,  and  passing  through  the  umbilicso,  o',  meet 

line  of  curvature  again  in  the  points  p,  v\  Then  will  the 
us  of  the  point  of  concourse  of  the  geodetic  lines  op^  o'p, 
a  line  of  curvature  of  the  same  species  as  the  given  one. 

The  following  note,  by  Mr.  M.  Roberts,  on  a  theorem 

iting  to  the  Hyperbola,  was  also  read  : 

Let  s  denote  the  difference  between  the  inBnite  arc  and 

asymptote  of  the  hyperbola,  whose  equation  is 

a       ..a 

-  —  1  • 


i  let  s'  be  the  length  of  the  quadrant  of  the  curve  which  is 
I  locus  of  the  feet  of  perpendiculars  dropped  from  the  centre 
3n  its  tangents ;  also,  let  £,  s'  denote  the  same  things  in 
erence  to  the  conjugate  hyperbola 

x^       y*_  , 

1  we  shall  have 

ss'  +  22'  =  i7r|^  -  \/d'  -b's^ 

ere  we  suppose  a^b^  and  denote  by  s  an  arc  of  the  first 
perbola,  measured  from  the  vertex  to  the  point  whose  coor- 
lates  (x',  y')  are 

a;'  =  p  1/  =  \/a'  -  h\ 

a  =  b  the  hyperbola  is  equilateral ;  the  derived  curve  is  the 
mmon  lemniscate,  s  =  s,  s':=  2';  and 

ss'  =  ^Tra', 
heorem  proposed  by  Mr.  W.  H.  Talbot,  and  proved  by  M. 
iirm,  in  vol.  xiv.  of  Gergonne's  Annales  de  Mathematiques^ 
ge  17.  

Professor  Harrison  read  the  following  paper  on  the  anar 

ny  of  the  elephant : 

"  Having  had,  within  the  last  few  weeks,  an  opportunity  of 
amining  the  body  of  an  elephant  which  died  in  this  city> 
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sre  HkelT  to  essgmg^  ibe  aneadoB  of  tkase  who  are  nol  follf 
arqTa'n;gii  viih  de  subject.  I  bat  obsenre  tliat,  in  the 
course  G^' BTossectioaK.  I  lave  aseertUDod  some  points  whicli 
I  do  Qoc  £i>i  Docaeed  bv  preeedu^  writefs,  and  otbers  which 
hare  been  itated  diSerentlj  firosi  what  I  hare  fiNUid.  Thus, 
among  the  ocular  appendages^  tlie  nKmbrana  nictitans»or  third 
eye-lidy  presents  some  interesting  relations ;  in  the  orbit  I  do 
not  find  anr  retrahens  ocnli  musele,  as  is  to  be  inferred  from  the 
descriptions  in  bocdss ;  I  also  observe  a  second  external  rectus 
muscle.  In  the  ear  also  I  find  a  peeoliar  arrangement  of  the 
muscles  of  the  ossicula  audit os ;  and  I  see  no  eridence  of  the 
muscular  structure  of  the  membrana  tympani,  so  accurately 
described  by  Sir  E.  Home  io  the  Philosophical  TransaclioMj 
and  mentioned  by  subsequent  writers,  who  seem  to  have 
adopted  his  opinions,  rather  than  to  have  examined  the  organ 
for  themselves.  In  the  thorax  I  have  remarked  the  absence 
of  the  pleural  or  serous  membranes ;  and  I  find  the  lungs  are 
connected  to  the  parietes  by  a  great  quantity  of  filamentous 
and  yellow  tissue,  yielding  and  elastic.  I  have  also  discovrered 
a  remark^ible  muscle  extending  from  the  back  part  of  the 
trachea  to  tlic  oesophagus,  near  its  passage  through  the  dia- 
phragm, of  which  I  can  find  no  previous  notice.  The  rudi- 
mentary condition  of  the  gall  bladder  in  the  abdomen,  as  well 
UH  the  mucous  membrane  of  the  small  intestines,  and  the  re- 
productive male  organs,  present  certain  peculiarities,  which  do 
not  appear  to  me  to  have  received  sufficient  attention.  I  shall 
not  allude  further  to  any  of  these  points  at  present,  but  as  time 
permits  me  to  complete  their  examination,  and  to  prepare 
suitable  illustrations,  I  hope  to  place  some  additional  remarks 
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before  l)ie  Academy,  which  may  tend  to  enlarge  our  knowledge 
of  the  anatomy  of  this  very  interesting  animal, 

"  One  of  the  earliest  dissections  of  the  elephant  on  record 
is  ihal  which  was  made  in  Dublin,  in  1682,  by  A.  Moulin,  a 
medical  graduate  of  Trinity  College.  This  animal  was  destroyed 
by  a  fire  which  accidentally  occurred  in  the  city.  In  the 
volumes  of  the  PArVosopAica^  Wraiuaclions  severnl  papers  have 
been  published  on  the  auatomyofparticularparts  of  this  animal. 
Camper's  description  and  plates  have  added  much  to  our  know- 
ledge; but  the  most  complete  and  concise  description  is  to  be 
found  in  the  EncyrAop.  Method,  vol.  iii.  p.  173.  In  Cuvier's 
system  of  comparative  anatomy  severiJ  of  its  peculiarities  are 
noticed  ;  and  in  his  splendid  work,  Ossemeng  Fosstles,  torn.  i. 
p.  12,  its  osteology  has  been  minutely  and  carefully  described. 
'*  The  subject  of  this  examination  was  an  Indian  or  Asiatic 
elephant,  one  of  the  family  of  the  Pachijdermala,  which  may 
be  regarded  as  a  distinct  genus,  under  the  name  of  probosci- 
dean, as  no  other  animal  possesses  the  true  and  perfect  pro- 
boscis or  trunk.  Of  this  genus  there  arc  only  two  living 
species,  the  Asiatic  and  the  African,  which  are  distinguished 
by  certain  well-marked  differences  :  the  head  of  the  Asiatic  is 
large  and  oblong,  the  forehead  concave,  the  external  ears 
small,  and  the  molar  teeth  present  undulating  transverse 
ridges  of  enamel,  which  are  the  separations  of  the  tamin:? 
which  compose  them,  worn  down  by  trituration ;  the  head  of 
the  .\frican  Is  round  and  smaller,  the  forehead  convex,  and  the 
ears  very  large,  and  the  molar  teeth  are  marked  with  lozenge- 
shaped  ridges  of  enamel. 
^^  "  The  present  animal  was  not  full  grown;  he  was  supposed 
^kltbe  nine  or  ten  years  of  age,  was  about  six  feet  high,  and 
Hpk  and  a  half  from  the  top  of  the  head  to  the  root  of  the  tajl ; 
^ne  had  latterly  increased  considerably  in  height  and  size,  had 
always  enjoyed  perfect  health  until  wirhin  a  few  days  of  his 
death,  which  was  the  result  of  an  acute  fever.  No  organic 
c  could  be  detected  in  any  part  of  his  sytiicm. 
'  The  large  expanse  of  forehead,  the  peculiar  cJcprc«ion  of 
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countenance  of  the  ek-phaiit,  togethuf  nitli  l>is  WL-ll-known 
docility,  lead  to  the  presumption  tbut  this  animal  must  posseM 
a  brain  of  considerable  magnitude.  Although  this  is  really 
the  case  in  a  remarkable  degree,  yet  tlie  external  skull  is  by 
no  means  a  measure  of  the  organ  within,  I  now  place  before 
you  a  horizontal  section  of  the  cranium  of  this  animal ;  and  it 
exhibits  two  remarkable  facts,  first,  tbc  small  space  occupied 
by  the  brain,  and  secondly,  the  beautiful  and  curious  structure 
i<t'  the  bones  of  the  head.  To  the  latter  we  may  Grst  direct  oar 
attention.  The  luo  tables  of  all  these  bones,  c.Tcept  the  oc- 
cipital, are  separated  by  rows  of  large  cells,  some  from  four 
to  five  inches  in  size,  others  very  small,  irregular,  and  honey- 
eomb-like;  these  all  communicate  with  each  other,  and  through 
the  frontal  sinuses  with  tlte  cavity  of  the  nose,  also  with  the 
tympanum  or  drum  of  each  ear;  consequently,  as  in  some 
birds,  they  arc  tilled  with  air,  and  thus,  while  the  skull  attains 
a  great  size,  in  order  to  afford  an  extensive  surface  for  the 
attachment  of  muscles,  and  a  mechanical  support  for  the  tusks 
or  the  enormous  incisor  teeth,  it  is  at  the  same  time  very 
light  and  buoyant  in  proportion  to  its  bulk  ;  a  property  the 
more  valuable,  as  the  animal  is  fond  of  the  water,  and  fre- 
quently takes  to  it,  and  swims  and  bathes  in  deep  rivers.  All 
these  cells  are  lined  by  a  delicate  mucous  membrane  of  a  light 
rose  colour,  being  slightly  vascular,  like  that  in  the  frontal 
siituses,  of  which  cavities  these  cells  may  be  considered  as  an 
extension,  rather  than  as  analogous  to  the  diploe  in  other  ani- 
mals. The  septa  between  the  ceils  are  vertical,  and  pass  from 
the  outer  table  to  the  inner ;  they  are  very  hard  and  vitreous, 
whereas  the  outer  table  is  of  a  coarse  and  porous  texture. 
These  septa  strengthen  the  whole  fabric,  the  outer  table  abut- 
ting against  them  ;  some  rows  are  separated  from  others  by 
horizontal  shelves.  This  structure  also  extends  into  some  of 
the  bones  of  the  face,  and  into  those  at  the  base  of  the  cn- 
nium,  the  pterygoid  processes,  and  the  condyles  of  the  occipi- 
tal ;  but  all  the  superior  part  of  the  last-named  bone  is  devoid 
of  them,  the  two  tables  being  close  and  thin,  and  the  hone 
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diaphanous.  A  deep  depression  esists  in  this  region,  at  the  i 
bottom  of  which  is  a  slightly  prominent  crest,  and  on  either 
side  a  very  rugged  surface  for  the  attachment  of  the  ligamen- 
tum  nuchse,  wbiuh  substance  I  now  also  place  before  you ;  it  is 
a  yellow,  elastic  tissue  of  immense  strength,  attached  by  thick 
loots  to  the  spinous  processes  of  the  vertebrte ;  ascending 
thence  it  divides  into  two  thick  vertical  and  diverging  plates, 
Vhich  are  inserted  into  the  rough  surfaces  of  the  occipital  bone 
already  alluded  to,  and  it  is  worthy  of  remark,  that  each  fasci- 
culus or  lamina  of  these  plates  of  yellow  tissue  first  ends 
obliquely  in  a  round  tendinous  cord,  and  it  is  through  the  me- 
dium of  an  infinite  number  of  these  tendons  the  attachment  to 
the  skull  takes  place.  This  peculiar  structure  is  well  seen  in 
the  preparation  on  the  table ;  its  design,  most  probably,  is  to 
effect  a  more  intimate  union  with  the  bone  than  the  elastic 
tissue  could  obtain.  The  internal  table  of  the  cranium  is 
but  very  hard  and  vitreous,  and  the  base  is  rough  and 
igular;  the  cribriform  plate  is  very  broad  and  deeply 
depressed,  with  numerous  foramina  for  the  passage  of  the 
olfactory  nerves,  which  are  also  numerous  and  large;  the 
foramen  for  the  nasal  branch  of  the  opthalmic  is  also  very 
krge;  the  optic  holes  are  small;  there  is  little  or  no  sella 
and  there  is  no  distinct  pituitary  body  attached  to 
le  brain  ;  some  vascular  and  hbro-cellular  tissue  corresponds 
its  situation  :  the  foramen  rotundum  is  very  large,  to  trans- 
lit  the  superior  maxillary  nerve,  which  is  of  prodigious  size, 
luext  place  before  you  the  cast  of  the  eacephalon,and  two 
Irawings,  one  of  its  upper,  the  other  of  its  under  surface,  both 
"of  the  full  size  ;  also  portions  of  the  organ  hardened  in  spirits. 
The  brain,  though  very  large,  forms  a  diminutive  contrast  to 
the  immense  cranium.  On  examining  the  three  divisions  of 
the  encephalon,  I  found  the  anterior  lobes  of  the  cerebrum 
to  be  but  of  moderate  size,  narrow  aiUeriorly,  and  arched  a  little 
downwards ;  beneath  each  is  the  olfactory  lobe,  of  considerable  , 
I  size;  its  rounded  oval  ganglion  was  so  depressed  into  the  j 
■ktbmoidal  recesses,  thai  it  was  necessary  to  cut  through  each    , 
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ol'  them  in  reinoviiij^  llic  brain ;  each  ot'  these  lobulus  or  gan- 
glions contained  a  lar^e  ventricle  with  smooth  surface,  an<l 
communicati.-g  with  the  lateral  ventricle.  The  middle  lobes  of 
the  cerebrum  arc  very  large  and  of  great  transverse  breadlli, 
like  those  of  the  celaeea,  as  may  be  seen  by  comparing  them 
with  the  brain  of  the  porpoise  upon  the  table  :  there  are  no 
posterior  lobes.  The  cerebellum  is  of  considerable  extent, 
both  transversely  and  vertically,  and  abuts  against  theposterior 
inferior  margin  of  the  cerebrum ;  the  mesoeephale  or  cerebral 
protuberance  is  very  large  and  broad,  and  the  crura  cerebri 
on  leaving  it  are  of  great  thickness ;  (he  medulla  oblongata  in 
highly  developed,  and  not  only  the  anterior  pyramids,  but 
also  the  olives,  are  of  great  size;  the  tubereula  quail rigemiiiu 
and  pineal  body  are  small,  not  much  larger  than  the  human; 
the  optic  nerves  also  are  small,  and  the  fourth  pair  are  about 
the  same  size  as  in  man;  the  fifth  nerves  are  of  prodigioui 
size;  the  seventh  also  are  rather  large.  The  weight  of  the 
encephalon  was  eleven  pounds  ten  ounces,  but,  allowing  fur 
the  loss  of  some  portions  of  the  surface  injured  iit  the  reoiovaJ, 
also  for  the  olfactory  lobes,  and  the  empty  state  of  the  vessels. 
It  may  be  fairly  stated  as  twelve  pounds,  Troy  weight.  On 
weighing  eacb  part  separately,  the  cerebrum  was  seven  pounds 
and  11  half,  the  cerebellum  was  four  pounds,  and  the  mesoee- 
phale and  medulla  oblongata  half  a  pound. 

"  Thus  the  brain  of  this  young  elephant  weighs  twelve 
pounds,  while  that  of  the  full-grown  horse  does  not  exceed 
two  |tounds,  and  that  of  man  seldom  equals  four  pounds. 
From  an  examination  of  the  brains  of  150  men,  the  average 
weight  of  this  organ  was  found  to  be  about  three  pounds  eight 
ounces,  biTt  exceptions  occasionally  occur,  thus  the  brains  of 
Cuvier  and  Dupuytren  are  recorded  as  nearly  five  pounds 
Troy  weight.  From  an  examination  of  ninety  females,  the 
average  weight  of  the  brain  was  three  pounds  four  ounces, 
that  is,  about  four  ounces  lighter  than  that  of  man.  The 
brain  of  the  idiot  is  scbtom  more  than  one  pound  and  a  half. 
These  are  the  general   results  of  the  observations  ofTie<i»- 


tnsiiu,*  and  of  the  i.'X tended  series  otiiiijuirica  of  Sir  W.  Hiitnil- 
toiit  of  Eildinburgh,  Mr  Sims,t  u'ld  Dr-  Keicl.§  In  considering 
ihe  bruin,  however,  in  relation  to  the  nervous  function,  many 
other  circumstances  are  to  be  attended  to  beside  the  actual  lii^c 
or  weight  of  the  organ,  niimely,  its  weight  compared  with  that 
of  the  body,  the  relative  proportion  of  one  part  of  the  organ  to 
another,  as  the  cerebellum  to  the  cerebrum,  the  relative  size 
of  (he  brain  to  that  of  the  nerves  connected  to  its  base,  and, 
ubove  all,  the  structure  of  the  organ,  the  size,  number,  and 
depth  of  the  convolutions,  and  the  extent  and  thickncos  of  the 
encrusting  lamina  of  the  vascular,  or  grey  vesicular  neurine, 
which  there  are  good  reasons  for  believing  to  be  the  essentia) 
dynamic  agent  in  the  function  of  innervation.  The  weight 
of  the  human  brain,  compared  to  the  weight  of  the  whole 
body,  is  as  one  to  forty-five  or  fifty,  supposing  the  former  to 
be  about  four  pounds,  and  the  latter  to  vary  from  180  to  200 
pounds;  whereas,  the  proportion  in  the  elephant  will  be  as  one 
lo  400  or  500,  supposing  the  former  to  be  twelve  pounds,  and 
the  weight  of  the  body  tt  be  only  from  two  to  three  tons. 
The  weight  of  the  present  specimen,  which  was  by  no  means 
full  grown,  was  about  two  tons.  Therefore,  the  human  body 
is  only  forty-five  to  fifty  times  heavier  than  the  brain,  whereas 
the  elephant's  body  is  four  or  five  hundred  times  as  heavy  as 
_it9  brain:  then  again  the  human  cerebellum  is  much  srealler 
■aluin  the  cerebrum,  being  in  the  proportion  of  one  to  eight  or 
PbiDe,  but  in  the  elephant,  the  proportion  is  as  one  to  two: 
therefore,  the  human  cerebrum  is  eight  or  nine  times  larger 
than  ihe  cerebellum,  whereas  the  cerebrum  of  the  elephant  is 
only  twice  as  large  as  his  cerebellum.  These  relative  propor- 
tions are  interesting  and  important,  if,  as  we  believe  to  be  the 
case,  the  cerebellum  be  connected  with  the  functions  of  the 
^neral  muscular  system,  and  the  cerebrum  with  the  manifes- 
B  of  the  mental  principle.    It  must  be  admitted,  however, 
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ibat  eaadaBMH  drawn  from  the  relative  wogbt  of  the  braiii 
mmi  a£  &e  body  are  opea  to  many  objections ;  as  the  weight 
•f  AelattrrawtbeinfliwDceilby  the  previous  state  of  health, 
of  falia  ■  or  of  t— ciation ;  the  weight  of  the  brain  too  must 
beaaterially  ilii  ti  il  by  the  amount  of  fluid  it  contains,  or 
wtiA  raaj  bsve  escaped  during  the  operations  of  removal  and 
of  we^fauif.  AttcBtioii  lo  the  relative  structure  of  the  brain, 
therefore,  is  ahoneeenary.  The  convolutions  of  tbe  elephant's 
cerebnim  are  rery  mamenm,  but  ralber  smull,  and  but  few  of 
the  siild  are  deep ;  the  fissure  of  Sylvius  is  closed,  and  there- 
tore  that  Donerous  group  of  convolutions  forming  the  "island 
of  Reil"  are  absent ;  (he  grey  neurine  is  not  so  thick  as  in 
man :  on  the  whole,  the  cerebrum  bears  more  analogy  to  that 
of  the  porpoise  than  to  that  of  man,  in  whom  the  convolu- 
tions are  large  and  numerous,  the  sulci  deep,  and  many  ot 
them  involuteii  over  and  over  agaio.  In  man,  too,  the  fissure 
of  Sylvius  is  ver)'  deep,  and  when  opened  out  presents  a  pro- 
digious number  of  convolutions;  his  posterior  cerebral  lobes 
are  extensive,  and  overlap  the  cerebellum  ;  the  grey  neurine 
forms  a  thidi  investing  lamina,  the  superBcial  extent  of  which 
is  increased  to  a  wonderful  extent,  and  (o  a  degree  superior  to 
what  it  is  in  any  other  animal. 

"  I  shall  next  place  before  this  meeting  a  dissection  of  tbe 
proboscis  or  trunk  of  the  elephant,  the  organ  which  forms 
ibe  striking  and  characteristic  feature  of  this  group  of  ani- 
mals, no  other  possessing  it  in  a  perfect  state,  though  in 
many  it  is  rudimentary,  as  in  the  lapir  and  in  the  pig.  It 
is  essential  to  ihe  existence  of  this  animal,  as  the  instrument 
for  taking  its  food,  and  hence  its  name  {irpo,  /3o(tk(l>).  lis 
length  varies  from  four  to  six  feet,  according  to  the  height  of 
the  animul  ;  it  is  of  a  conical  form,  the  base  is  attached  to  tbe 
nose,  of  which  it  may  be  regarded  as  a  continuation,  and  is 
about  two  feet  In  circumference  ;  the  apex  is  from  four  to  six 
inches;  the  fore-part  and  sides  are  convex,  and  marked  by 
rugged,  transverse  folds,  which  admit  of  extension  and  change 
of  form ;  the  posterior  surface  is  flat  ami  rough,  and  boundrii 
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on  eatb  side  by  a  row  of  rougli  tuberdL-s  :  llie  whole  is  covered 
by  a  coarse,  hard  skin ;  this  being  removed,  ihe  proper  struc- 
ture comes  into  view.  The  probostis  consists  of  two  long 
tubes  separated  by  a  median  septum  ;  these  tubes  open  above 
into  the  nose,  and  below  at  the  extremity  of  the  trunk;  they 
are  somewhat  contracted  at  each  of  their  extremities ;  they  are 
composed  of  a  whiiish  membrane,  not  very  vascular  or  sensi- 
tive, covered  by  a  dense  elastic  tissue,  which  preserves  their 
calibre  ;  inferiorly  the  skin  is  continuous  with  the  lining  mem- 
brane. The  point  of  the  proboscis  is  worthy  of  attention,  a 
thick  lip  surrounds  it,  with  a  groove  below,  and  a  thumb-like 
projection  above;  this  little  conical  appendix  enjoys  free  mo> 
tion,  and  can  be  brought  into  contact  with  every  part  of  the 
border.  The  skin  being  removed  from  the  proboscis,  the 
muscular  tissue  which  composes  the  principal  portion  of  the 
entire  mass  is  exposed  ;  this  is  arranged,  partly  in  superficial 
strata,  and  partly  in  deeper  seated,  radiating,  and  decussating 
fasciculi.  The  first  layer  consists  of  strong,  red,  longitudinal 
fasciculi,  which  extend,  from  ihe  frontal  and  nusul  bones,  the 
entire  length  of  the  organ  ;  some  of  the  fasciculi  are  short, 
mid  end  between  two  others;  some  are  intersected  by  tendi- 
nous lines,  which  adhere  to  the  integuments  :  on  each  side  o( 
the  trunk  also  are  seen  longitudinal  muscles  extending  down- 
wards from  the  sujierior  maxillary  bones  and  commissures  of 
the  lips.  As  these  fasciculi  descend  they  spread  out  obliquely. 
«>me  forwards,  others  backwards,  or  to  the  under  surface ; 
■oine  intermingle  wilh  the  other  superficial  muscles,  others 
-e  inserted  into  the  tendinous  interlacements  of  the  deeper 
luscles,  and  some  into  the  skin  ;  the  posterior  or  flat  surface 
tbois  covered  by  muscular  fibres,  which  takea  decided  oblique 
course,  attached  above  to  the  intermaxillary  bones  in  front  of 
the  mouth  ;  they  descend  in  different  laminae,  some  obliquely 
wards,  and  Join  those  of  opposite  sides,  in  a  median  tendi- 
3US  raphe,  which  extends  the  whole  length  of  this  flat  surface 
the  trunk  ;  this  muscular  lamina  is  not  so  red  or  longitudi- 
il  as  those  on  the  front  and  sides;  this  lamina  may  iJso  be 


partially  divided  into  two  layers,  the  fibres  of  the  deeper  layer 
passing  obliquely  downwards  and  outwards,  and  decussating 
the  former.  All  these  investing  muscles  which  you  now  see 
exposed  on  one  side,  must  have  the  effect  of  moving,  bending, 
and  curling  this  organ  in  every  direction  ;  the  animal  can  thus 
bend  it  upwards  over  his  head,  or  downwards  between  iiis  legs, 
or  on  eilher  side  along  bis  neck, 

"On  one  side  we  have  raised  these  longitudinal  muscles,  and 
in  doing  so  we  perceive  some  of  the  principal  nerves  descend- 
ing in  tendinous  sheaths  or  canals.  To  these  nerves  we  shall 
more  particularly  allude  directly.  These  sheaths  are  con- 
nected to  the  muscular  Abres  on  either  side,  and  resemble  the 
tendons  of  digastric  muscles;  there  arc  several  laminee  of  these, 
through  and  between  which  the  principal  nerves  descend,  and 
are  thereby  protected  ftom  the  pressure  of  the  contracting 
muscles,  as,  during  the  action  of  the  latter,  these  canals  will 
be  enlarged  rather  than  diminished.  Beneath  all  these  long 
muscles,  but  intimately  united  lo  them,  we  meet  another  por- 
tion of  muscular  structure,  which  extends  from  the  longitudi- 
nal fibres,  and  from  these  tendinous  canals  obliquely  inwards, 
to  be  inserted  into  theparietes  of  the  tubes.  If  wc  look  at  the 
upper  extremity  of  the  proboscis,  which  has  been  cut  off  from 
the  skull,  the  course  of  these  fleshy  fibres  is  evident ;  they  pre- 
sent a  radiated  appearance,  as  they  pass  from  the  central  tubes 
outwards  to  be  inserted,  some  into  the  longitudinal  fibres, 
others  into  the  tendinous  canals  for  the  nerves  just  meutioned, 
and  others  pass  between  the  longitudinal  fasciculi  to  the  sub- 
cutaneous aponeurosis.  Some  have  attempted  to  count  the 
number  of  these  muscles,  but  such  an  attempt  is  totally  use- 
less. These  radiated  fibres,  by  ihiir  contraction,  can  approxi- 
mate the  parieles  of  the  tubes  lo  the  skin,  and  at  the  same 
time  compress  the  general  structure  of  the  trunk,  and  thus 
tend  to  its  general  elongation,  when  the  longitudinal  fibres  an 
relaxed  ;  while  by  this  arrangement,  also,  circular  compres- 
sion or  constriction  of  the  tubes  is  avoided,  which  must  faftve 
been  the  effect  if  the  fibres  pursued  a  circular  course.     At  Uw 


upper  or  cratiiiil  exiremiry,  however,  eome  strong  fiiscicuM 
take  a  semicircular  course  around  Its  anterior  and  lateral  sur- 
faces, and  are  attached  to  the  bones  on  either  side  ;  and  around 
the  lower  end  also  are  some  oblique  and  partly  annular  fibrt'ii, 
which  are  attached  to  the  central  appendix  and  to  the  border 
on  either  side. 

"  I  shall  next  allude  to  the  nerves  which  are  distributed  to 
the  proboscis,  and  which  extend  its  entire  length  :  they  arc 
four  in  number,  that  is,  two  on  each  side,  and,  like  the  muscles, 
are  symmetrically  arranged  ;  these  nerves  are  the  facial,  or 
the  porlio  dura  of  the  seventh  and  the  infra-orbital  or  supra- 
Htaxillary  division  of  the  fifth  cerebral  nerves.  'I'hose  nerves 
are  remarkable  for  their  size  and  length,  and  for  the  numerous 
plexuses  ibey  form  with  one  another.  The  portio  dura,  or  the 
seventh,  is  about  the  size  of  the  little  linger,  and  bclwrvn  the 
point  of  its  esit  from  the  stylo-mastoid  foramen  in  the  luaitc  of 
the  skull,  and  its  entrance  into  the  proboscis,  ])urftur«  a  curved 
course  about  two  feet  in  length  ;  in  this  course  it  orad*  manjr 
branches  to  the  glands  and  muscles  on  the  tideof  llie&c«,aa4 
then  enters  the  upper  and  lateral  part  of  the  proboscM  bctwcMi 
the  anterior  and  lateral  longitudinal  muscular  faiorali,  and  i* 
joined  in  this  situation  by  the  superior  mvulUry  nrrrr,  Uw 
second  division  of  the  fifth  pair  ;  this  gnM  nenrr,  ftilly  iW 
sixe  of  the  middle  finger,  escapes  fron  (he  mfm'«rfatl*i  t 
men,  gives  off  a  few  branches  to  ibc  io«cr  • 
integuments,  and  then  descends  into  ibr  ■ 
proboscis  with  the  seventh.  TbetwanciTci 
uwn  separate  and  divide,  the  iinmtitm  ttmitimg  •»  «>  to  farm  m 
most  intricate  nervous  plexas;  wti,  as  ;•■  OHy  ttfttiwt  ta  iW 
dissection  before  you,  Utett  Bcr*«a  fmmm  •  MMittar  Mitamf^ 
ment  daring  their  long  ceiaic  Java  the  ItMfc,  aMU  ndra  » 
few  inches  of  the  extrenity.  Thii  rtrfr  tf  fjirifi  m\mUm 
a  thickly  tangled  ■ 
other.  When  the  d 
form  appearance  tft  oWrw<  I 
dinous  sheath*,  alfeadjr  daaeribadl,  ■ 


gnM  nenrr,  iNlly  Ibe 
(he  mfra-wUisi  Cmi^_ 
mtr  tjm.M  ami  la  t^M 

rrmwam  waiu,  bMlWf^ 


Ijamifmaqpt  tarn  t/mwej  mo 
f4tfrsifer»  ^mmgetmemi  of 
aiclMMf^ii  io  tlik  Smettitm 
riew^  I  kare  no  JUmht  as  aany 
•ttflidmt  time  conU  be  afbcded  to  tfe  tadoos  pioccM  ofex- 
fpimnffthem.    The  plenforai  vniigeiBeBt  of  tbe  sereDtli  aid 
fifth  fienref  on  the  homan  fiioe,  tboogh  anatomieally  and  phy- 
ftioloj^iealljr  analogoot  to  these,  yet  bean  no  oomparisoo  as  to 
size,  number^  or  complexity.  From  the  intimate  onion  between 
the  seventhi  which  is  the  nenre  of  motion,  and  the  fifth,  the 
ntr^e  of  sensation,  the  greater  number  of  the  branches  derived 
from  these  plexuses  must  be  compound  filaments,  and,  there- 
fore, supply  the  parts  to  which  they  are  distributed  with  the 
two  endowments,  motion  and  sensation.     In  this  dissection* 
however,  I  have  in  several  situations  unravelled  the  nerves  in 
the  plexus  to  their  respective  sources,  and  traced  fine  filaments 
from  the  fifth  or  sentient  nerve,  inwards  to  the  lining  men- 
bnino ;  nnd  have  also  pursued  some  very  large  branches  of  the 
miUM)  norvo,  nndlvided,  down  to  within  two  or  three  inches  ot 
llio  prolmHoiH,  where  they  separate  into  fine  hair-like  branches, 
«l)out  twenty  of  which  are  exposed  in  one  situation,  all  de- 
scending in  parallel  lines  to  the  very  border  of  the  opening, 
where  they  branch  off  into  minute  filaments,  and  terminate  in 
the  Huheutaneous  tissue. 

•*  I  shall  not  delay  you  with  any  minute  account  of  the 
hloiHUvessels  of  this  organ,  and  shall  only  observe,  that  they  are 
very  largo  and  very  numerous.  Some  of  the  principal  trunks 
aeiHUui^iny  the  nerves,  but  many  others  run  in  channels 
thr\m<h  the  uuiscuUr  sub^tauce^  and  distribute  their  branches 
to  it  in  every  dirw^tivnu 

''  I  sh^U  next  pUct'  betVnr>^  you  a  dissection  ol  the  cartilages 
ol  the  true  iuvk\  which  arv  vvunected  above  to  the  nasal  bones^ 
a^Kl  tK^lo>«  tv*  the  (>f\^U>c$ci$.  These  Cdurcilages  pcej^jnt  a  long, 
CMtvwl  tubex  >ftluch  w  vvnvvx  K>rwaribs  and  civid^fU  inio  two 


tubes  by  ainediau  cartilaginous  septum.  The  tubes  of  tlie  pro- 
boscis communicate  nith  these,  and  so  with  the  nares  and 
throat.  The  lateral  cnrtitages  arc  very  elastic,  and  He  so  close 
to  the  septum  as  partially,  but  not  completely,  to  close  this 
commuiii cation  ;  but  between  the  lower  border  of  each  carti- 
lage and  the  proboscis  are  some  strong  muscular  fibres,  which 
can  compress  the  connecting  membrane,  and  thereby  perfectly 
close  the  upper  end  of  each  proboscidean  tube,  and  so  prevent 
the  Suid  which  the  animal  draws  into  these  from  rising  into 
the  nose  and  flowing  through  the  nares  into  the  throat. 

"  The  lining  membrane  of  these  cartilaginous  nasal  tubes  is 
somewhat  of  the  same  nature  as  that  which  lines  the  nares, 
which  is  thick,  soft,  and  vascular,  and  very  superior  in  organi- 
sation to  that  which  lines  the  proboscidean  canals.  In  the  lat- 
ter there  are  no  olfactory  nerves,  and  no  sense  of  smell;  this 
sense  resides,  as  in  other  animals,  in  the  true  nose. 

"  From  the  anatomical  enaraination  of  the  complex  struc- 
ture of  this  very  curious  appendix,  we  can  understand  the 
powers  it  displays,  and  the  purposes  it  effects  in  the  economy 
of  the  animal  to  which  it  appertains.  Its  muscularity  and 
its  pliancy  render  it,  as  a  weapon  of  offence  and  defence,  pow- 
erful and  effective.  With  it  he  can  strike  down  an  animal,  or 
can  raise  it  into  the  air  and  dash  it  to  the  earth ;  or  he  can 
bend  it  round  its  body  or  its  neck,  and  crush  it  by  powerful 
compression.  It  can  tear  down  large  branches  of  trees,  and 
raise  and  propel  great  weights  ;  hence  the  great  value  of  the 
elephant  in  warfare,  and  in  marshy  countries,  as  a  beast  of 
liurden,  for  the  transport  of  heavy  guns  and  cumbrous  bag- 
gage. In  such  services  his  exertions  are  well-known,  and  have 
often  excited  admiration  and  surprise;  the  more  bo,  ai  the 
dodtitv  and  intelligence  of  the  animal  enable  him  to  direct  hit 
pbysical  strength  with  the  degree  of  energy  and  fkkill  exactly 
suited  to  accomplish  the  desired  object. 

"  For  the  prehension  of  food  the  proboscis  is  indispensable 
l«  his  existence;  by  its  means  be  plucks  off  branebet  and 
leaves,  blossoms  and  fTm1s,and  tears  away  the  herbage,  gaiben 


ajS  izito  a  BXK.  arijfi,  a§  vizik  a kaad,  |iiiffi  it  vitiiia  bis  mouiii. 
Widi  it  be  focks  vp  a  l»rgt  diaogbt  of  laid,  doaet  ibe  com- 
mumesaion  viib  ibe  BOie.  aad  tbea  toraB  its  spoat-like  eztre- 
mitr  iofo  tbe  mosth,  the  anicrior  part  of  tbe  bitter  being  so 
i^ULped  srt  accurately  to  raceire  tbe  eoateati. 

^*  A^  the  prebeiisiie  on^ans  for  food  in  otber  animals  possess 
tbe  «en«e  of  toocfa,  vbetber  tber  be  lips  or  aaterior  extremi- 
ties, Ml  the  tapering  end  of  tbis  organ  enjoys  ezqoisite  tensi- 
liility  and  delicate  motor  power.  By  its  thmab-like  appendix 
he  can  pick  up  the  smallest  substance  from  tbe  ground,  hold 
it,  and  turn  it  in  erery  direction,  to  examine  it  with  accuracy 
before  be  commits  it  to  his  mouth.  He  can  also  execute 
(especially  in  his  captire  state,  when  taught  and  encouraged 
by  kindness)  a  variety  of  delicate  manipulations  with  astonish- 
ing dexterity. 

**  Tbis  organ  also  enables  him  to  remain  in  deep  water,  hi 
whole  body  immersed  and  concealed  from  view,  except  tb 
point  of  tbe  proboscis,  which  appears  just  over  the  surface 
and  through  which  respiration  is  conducted,  occasionally  draw- 
ing in  a  little  fluid,  and  then  ejecting  it  with  force,  not  unlik 
the  '*jc»t  d'oau**  from  the  blow-bole  on  the  head  of  tbe  ceta 


cea.  By  it  also,  when  on  land,  be  can  dash  water,  sand,  an 
mud  all  over  bis  body,  so  as  to  cool  and  refresh  tbe  surfac^^) 
and  remove  any  source  of  irritation.  Finally,  by  tbis  instrt:^- 
ment  he  can  modify  his  voice,  and  increase  its  tone,  so  as  c^  o 
cause  it  to  he  heard  at  a  distance  of  one  or  two  miles,  anc:3, 
according  to  some,  still  more.  Through  it  be  can  send  fort^  ^ 
trumpet  sounds,  loud,  harsh,  and  discordant,  but  varying  a^^* 
cordiuf>f  as  they  are  indicative  of  social  or  sexual  feeling,  or  ^^^^ 
terror,  an«;er,  or  satisfaction."* 


•  Sinco  tho  abovo  wont  to  press  I  have  found,  in  the  library  of  TrinitvCo^^ 
lopo,  A.  Moulin's  panmhlot  on  tho  dissection  of  an  elephant,  published  in 
fi>rm  of  n  h'ttor  to  Sir  William  Petty,  Lond.  1682.     He  has  correctly  notic 
tho  absonoe  of  plourip  or  pulmonary  serous  membranes.     The  brain,  in 
Kp<»oimen.  which  was  older  and  larger  than  mine,  weighed  ten  pounds  (1  p 
*uine  avoirdupoi'*'^   or  In^tween  thirteen  and  fourteen  pounds  Troy  weight. 
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Perib.  Passage,  1847,  March  30th,  9h.  G.  M.  T. 

Long.  Perihel.     .  284**  42^ 

Asc.  Node  ...    34    53 

loclinadon  ...    49    40 

Log.  Per.  Dist.  =  8.4087 

Motion  direct. 
**  A  letter  has  reached  me  this  morning  from  Mr.  Graham, 
dated  yesterday,  in  which  he  states  that  he  has  been  fortunate 
enough  to  obtain,  with  the  circle,  the  place  of  a  second  star, 
with  which  he  had  compared  the  comet  on  the  10th,  and  which 
was  not  in  any  of  the  catalogues.  It  is : 

a  =  2lh.  44m.  16.42s.        ^  =  69»  26^  5r .5. 

The  other  star  of  comparison  on  the  10th  was  7610,  B.  A. 
Catalogue.  On  the  15th  he  was  enabled  to  compare  the 
place  of  the  comet  with  the  stars  7786,  B.  A.  C,  and  7810, 
B.  A.  C.     Result  : 

Feb.  15.45391,0.  M.T.    a  =  22h.  16m.  26.98.    ^  =  65«  36*  42". 

**  The  elements  deduced  by  him  from  Mr.  Hind*s  obser?a- 
tions  of  the  6th,  and  his  own  of  the  10th  and  15th,  are  : 

Perihel.  Passage,  1847,  March  30.3483  G.  M.  T. 

Long.  Perih.  .     .  276°  50'  32'S  To  app.  Equinox, 

Asc.  Node  .     .     .     22    38    16   j  Feb.  10th. 

Inclination.     .     .     48    44      2 

Log.  Perih.  Dist.  zz  8.60520 

Motion  direct. 
These  agree  near  enough  with  the  middle  observation.  He 
siws  that  he  can  find  no  former  comet  that  comes  near  this 
orbit :  that  of  16S0  is  the  most  similar,  but  still  wide.  His 
first  set  of  elements  seems  to  have  been  by  no  means  bad.  It 
strikes  me,  from  the  short  perihelion  distance,  that  this  comet 
may  prove  ore  long  a  very  fine  one. 

'*  Ever  sincerelv  vours, 

"  Edward  Cooper." 


The  President  also  exhibited  to  the  Academy  a  diagram, 
■■^resenting  the  diurnal  changes  of  lemperature  duringtbe  late 
temarkable  depression,  which  occurred  in  the  week  eommenc- 
ing  February  7.     The  observaiions  from  which  it  is  taken 
are  those  made  at  the  Mugneticui  Observatory  of  Trinity  Col- 
J«ge,  at  six  stated  hours  during  thtt  day,  together  with  those 
4>f  the  roaximuro  and  minimum  temperature,  furnished  by  self- 
itegisteHng  thermometers.     The  following  Table  eshibits  the 
Mean  temperalurt  for  each  day  ;  the  maximum  and  minimum 
«f  temperature  ;  and  the  difference  of  the  latter,  or  the  diurna 
tange.     The  mean  temperature  is  deduced  from  the  observa 
lions  at  10  a.  m.  and  10  p.  m.,  except  on  the  two  Sundays 
when  it  is  inferred  from  the  maximum  and  minimum  tempera 
tnres.  The  Table  includes  the  day  preceding  and  that  follow 
ing  the  depression  : 

DvofHontb  .  . 

IbMi  Temp.    .  . 

Uuimtim 

Hininnmi    .... 
^"«« 

6lh.    7lh.  1  8th.    9th. 

lOth.lllth.  12th. 

]3lb. 

I4ib. 

1 

43.0    33.8  '  29.6  1  38.4 
X.!. ;  34.5  ;  34.8    33.2 
40.0    33.0    20.0   25.2 

10.5      1.5     e.8      8.0 

30.8i3l.«    24.2 
35.5  1  34.6    30.3 
25.7  1  24.7    31.5 
9.8     U.9      B.8 

35.6 
47-5 

16.7 
30.8 

45.5 
51.2 
39.8 
11.4 

The  greatest  depression  took  place  on  the  morning  of  tb 
13th,  the  minimum  temperature  being  \&'.~.'      A  registerin 
thermometer,  exposed  to  radiation  towards  the  sky,  exhibitef 
at  the  same  time  the  temperature  IZ'.O,  Temperatures  so  los 
as  these,  although  not  uncommon  in  England,  have  not  oc 
curred  for  many  years  in  this  country.      The  range  of  tempe 
rature,  otherwise  pretty  constant,  was  remarkably  affected  o 
the  first  and  last  days  of  the  depression  (the  7th  and    13th 
the  decrease  of  temperature  on  the  former  day  reducing  it  t 
l^.S,  while  the  increase  on  the  latter  raised  its  amount  to  30°.* 
In  fact,  on  this  day  (the  13th),  the  rise  of  temperature  was  p 
rapid,  and  so  continuous,  that  the  day  maximum  was  entire 

0.  ^^1 

laoDCIAr  rpgi^tPrc.l  11'. 

1 

obliterateit,  the  absolute  roaximum  occurring  during  the  ntgbl. 
In  riz  hours,  namely,  froni  7  a.  m.  to  1  p.  H.,  the  increase 
amoanted  to  nineteen  d^rees. 

Michael  Donovan.  Esq.,  read  a  continuation  of  his  paper 
"  on  the  supposed  identity  of  the  agent  in  the  phenomena  of 
ordinary  electricity,  voltaic  electricity,  electro-magnetbm, 
magneto-electricity,  and  thermo-electricity." 

After  briefly  noticing  the  circumstances  of  the  discovery 
of  galvanism,  the  author  remarked,  that  as  soon  as  even  a  few 
of  the  facts  were  discovered,  an  hypothesis  was  invented  to 
account  for  them  ;  they  were  at  once  attributed  to  the  agency 
of  an  animal  electricity  accreted  by  the  brain,  of  whicb  the 
muscles  are  the  depositories,  and  the  nerves  the  conductors. 
Volta  admitted  that  the  agent  is  electricity,  but  maintained 
that  it  is  generated  by  the  contact  of  the  conductors  concerned; 
the  contraction  being  produced  by  the  restoration  of  the  equi- 
librium tbrongh  the  animal.  Hundreds  offsets  have  been 
since  discovereil,  but,  wonderful  to  say,  the  hypothesis  in- 
vented  before  they  were  known  has  been  adhered  to,  and  is 
still  used  for  tlieir  explanation. 

'I'lie  vast  difference  of  properties  observable  in  electric  and 
voltaic  phenomena  has  been  conceived  to  be  explicable  on  the 
supposition  that  in  the  former  the  quantity  of  electricity  h 
small,  and  the  intensity  great,  while  in  the  latter  the  quantity 
is  great  and  the  intensity  low.  Several  quotations  from  autho- 
rities were  adduced  to  this  effect,  and  also  with  a  view  of 
determining  the  exact  meaning  oi  quaiilili/ tmA  inlemiily. 

It  wus  then  argued,  that  the  etfii-iency  of  great  quantity, 
at  a  low  intensity,  to  account  for  the  difference  between  com- 
iijon  and  voltaic  electricity,  has  been  received  upon  ground* 
which  have  not  been  sufficiently  canvassed;  that  we  know 
iiuihing  of  quantity  of  electricity  but  by  its  intensity  ;  that 
the  two  terms  represent  ideas  which  are  inseparable;  thai  in- 
lensity  is  the  only  stgnificint  condition  of  electricity  of  which 
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our  senses  take  cognizance  ;  that  the  expression  "  quantity  of 
electricity"  aims  at  conveying  to  tlie  mind  a  condition  which 
cannot  be  comprehended,  and  that,  therefore,  no  clear  idea  of 
any  e:(planiition  founded  on  the  notion  of  "  quantity"  can  be 
attained.  Several  consideratiouH,  in  support  of  these  positions, 
and  an  experiment  to  the  same  etfect,  were  adduced.  In  fine, 
it  was  concluded,  that  there  is  not  a  known  phenomenon  tlto 
explanation  of  which  receives  any  real  assistance  from  the 
assumed  agency  of  quantify.  M.  Biot,  probably  perceiviny 
this  defect  in  its  alleged  operation,  has  substituted  ihe  infli 
of  "  velocity," 

Those  who  sought  to  establish  identity  of  the  ditferenf' 
forms  of  electricity  had  long  been  embarrassed  by  the  failure< 
of  all  efforts  to  produce  deviation  of  the  galvanometer  needlo*' 
by  means  of  common  electricity,  although  it  is  so  easily  effected 
by  voltaic.  M.  CoUadon,  imagining  that  this  want  of  succeM' 
was  occasioned  by  an  insugicient  quantity  or  supply  of  tht> 
electric  fluid,  or  by  imperfect  insulation  of  the  coil  of  the  gaU*' 
Tanometer,  employed  one  in  which  particular  precautions  wert 
taken  to  insure  insulation.  With  this  instrument,  placed  in  the 
circuit  of  a  very  large  Leydtn  battery,  a  deviation  of  twenty- 
three  degrees  was  obtained;  the  deviation  increased  with  the 
intensilyof  the  charge;  it  sometimes  amounted  to  forlydrgrefS. 
When  the  galvanometer  was  made  part  of  the  circuit  between 

ibe  conductors  of  a  Nairne's  electrical  machine,  the  devialioa 
three  or  four  degrees  only  ;  but  when  a  coil  of  500  turnip 
of  the  same  construction,  was  substituted,  a  maximum  deflee> 
tion  of  thirty-five  degrees  was  produced,  provided  tbr  cylindvr 
was  made  to  revolve  three  times  in  a  second. 

Mr.  Donovan  then  stated  an  experiment  of  hi»  own  in 
tiation  to  this  subject,  the  object  of  which  wan  to  prove,  that 
Colludon's  experiments  it  was  intenuty  nnd  not  quuniity 

[that  acted.      Other  experiments  were  adduced  to  jirove  tha|,i 
ihen  the  electricity  is  of  the  voltaic  kind,  the  mo»t  feeble 
are    far  more   efficient  in  causing  deflection  of 
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needle  than  the  moat  power^l  iiK^nsities  of  eonmon  electri- 
city ;  showing,  as  it  was  suggested,  that  in  the  Utter  cue  the 
agent  was  eleclricity,  which,  being  evolved  by  chemical  ae- 
tion,  eontained  much  of  the  deflecting  constituent  element; 
and  that  in  the  former  the  agent  was  electricity,  with  its  uattl- 
ral  minimum  of  the  deflecting  constituent,  because  it  was  de- 
veloped without  chemical  action,  by  mere  friction  ;  and  hence 
the  nocessitv  of  the  presence  of  such  electricity  in  considera- 
ble abundance  to  produce  the  required  effect. 

'I'bc  same  thing  was  stated  to  be  evidenced  by  an  experi- 
mcTit,  in  which  two  voltaic  apparatuses  were  made  to  act  sepa- 
nilely  on  a  differential  gold-leaf  electrometer,  one  of  them  pro- 
ducing divergence,  the  other  none  ;  yet  the  effect  of  the  Islier 
on  the  galvanometer  needle  was  powerful,  that  of  the  former  null. 

Professor  Faraday's  repetition  of  Colladon's  experiments 
on  deflection  by  common  electricity  were  then  reviewed,  and 
the  remarkable  circumstance  was  adverted  to,  that  one  of  hi» 
deflections  was  produced  by  one  pole,  contrarily  to  the  laws 
of  voltaic  electricity,  in  which  the  operation  of  two  poles  ii 
indispensable.  If  it  be  admitted  as  proved,  that  common  elec- 
tricity does  not  require  a  twofold  polar  arrangement  in  order 
to  produce  deflections,  it  becomes  a  question,  what  is  the  use 
of  the  two  poles  used  in  Colladon's  and  Fnraday's  expenmenis 
with  the  Leyden  battery  ?  One  of  them  must  be  supeifluouf' 
If  this  be  BO.  wc  arrive  at  this  general  proposition,  that  voltaic 
electricity  is  composed  of  elements  existing  in  such  ratio,  anil 
BO  combined  and  modifled,  that  it  must  be  brought  to  bear 
upon  the  subject  of  its  action  by  meiins  of  two  poles  simulta- 
neously anil  equally  energetic ;  while  the  proportions  and  mode 
of  combination  in  the  common  electric  fluid  are  such,  that  it 
produces  the  same  elTect  with  one  pole  only.  Thus  a  difl'e- 
r«nce,  instead  of  an  identity,  would  be  proved  by  these  expe- 
riments. 

It  wa«  further  observed,  on  Faraday's  deflection  ot*  the  ^1- 
rnnomt'ter  mt^ile  by  common  electricity,  that  no  less  than 


mi 

I 

■til. 


405 

2000  one-incli  sparks  were  retjuired  to  produce  a  de^-iation  of 
forty  degrees,  while,  iu  an  experiment  with  a  minute  pair  of 
zinc  and  platinum  plates,  the  zinc  not  weighing  more  than  th« 
head  of  a  pin,  and  probably  not  the  thousandth  part  of  a  grain 
dissolved  during  the  action  of  an  acid  on  it,  the  needle,  never- 
theless, whirled  round  the  circle  twice.  Thus,  a  chemical  ac- 
tion, almost  inconceivably  small,  produced  an  etTect  eig;hleen 
times  greater  than  2000  sparks  of  electricity  from  a  powerful 
plate-machine.  The  inference  drawn  was,  that  the  agents 
could  not  be  the  same  in  both. 

In  furtherance  of  the  objects  above  detailed.  Professor 
Faraday  has  made  experiments  to  determine  the  quantity  of 
electricity  associated  with  the  particles  or  atoms  of  matter;  from 
which  it  may  be  calculated,  that  to  decompose  a  single  grain 
weight  of  water,  800,000  discharires  of  an  electric  battery,  each 
discharge  consisling  of  300  one-inch  sparks,  would  be  required; 
which  Faraday  conceives  is  equal  to  a  powerful  6ash  of  light- 
ning ;  and  be  estimates  that  the  electricity,  that  is  the  aAinity, 
which  maintains  the  oxygen  and  hydrogen  of  the  grain  of  water 
in  combination,  is  of  the  same  amount.  Thus,  according  to 
him,  there  is  the  electricity  of  a  flash  of  lightning  in  every 
grain  or  drop  of  water,  that  is,  if  the  electricity  of  a  drop  of 
water  could  be  collected  in  one  spark,  it  would  be  454545 
miles  in  length. 

But  Faraday  neglected  to  compare  his  results  with  those 
MM.  PaetB  Van  Troostwick  and  Deiman,  and  also  with 
ose  of  Dr.  Pearson.  These  philosophers,  who  made  expe- 
riments with  the  greatest  care,  represent  the  matter  very  diffe- 
rently. Many  calculations  were  entered  into,  which  proved 
that,  according  to  the  experiments  of  the  Dutch  chemists,  the 
quantity  of  electricity  necessary  to  decompose  a  grain  of  water 
is  thirty-eight  times  less  than  Faraday's  estimate,  and,  accord- 
ing to  those  of  Pearson,  forty-two  times  less.  The  vast  diffe- 
rence of  Faraday's  estimate  leads  to  some  suspicions  of  the  uni- 
rersality  of  the  law  as  laid  down  by  that  philosopher,  namely, 


lint  If  valer  be  subjected  to  the  influence  of  the  electric 
rent,  DO  matter  vhat  tbe  intCDdly  or  acting  surface,  the  qi 
tity  decomposed  viU  be  eiadly  proportionate  lo  thequantS 
of  electricity  which  has  passed.  All  this  may  be  very  trt 
when  applied  to  tbe  voltaic  influence,  but,  if  so,  the  law  seel 
to  indiTidualize  common  electridty,  and  to  dissever  it  fromi 
alleved  identity  with  roltaic  elecuicity.  When  we  find  ti 
estimates  of  an  elTect  tos^ree  pretty  well,  while  a  third  is  for^ 
two  times  greater  than  one,  and  thirty -eight  times  greater  tl 
the  other,  it  is  plain  there  is  a  monstrous  error  somewbe 
and  hence,  before  we  venture  to  draw  any  conclusion,  it  i 
be  necessary  to  investigate  the  grounds  on  which  the  disc 
dant  opinion  has  been  formed.  This  becomes  the  more  nectl 
sary,  when  it  is  recollected  ihat  ihe  stronghold  of  those  wl 
maintain  the  identity  of  the  voltaic  and  electric  agents  is  tl 
almost  unlimited  supply  of  the  latter  at  a  low  intensity,  whtd 
they  affirm,  can  be  brought  into  action  during  the  exhibitia 
of  any  phenomenon  caused  by  the  former. 

Fiiraday  has  affirmed,  as  already  observed,  that  one  gnS 
of  water,  decomposed  by  four  grains  of  zlnc^caii  evolve  elc 
iricity  to  an  enormous  amount,  no  less  than  240  millions 
one-inch  sparks.  To  test  this,  an  experiment  was  made, 
which  diluted  sulphuric  acid  was  made  to  act  on  a  voltaic  pai 
consisting  of  four  grains  of  zinc  foil  and  a  plate  of  platinui 
the  metals  being  separately  connected  with  a  differential  ele 
trometer  with  insulated,  detached,  and  movcubie  gold  leav( 
The  solution  of  the  zinc  occupied  one  minute  and  a  half,  ai 
during  this  period  the  gold  leaves  were  rapidly  approach< 
until  they  touched,  and  then  rapidly  withdrawn ;  there  w 
not  the  slightest  attraction  or  repulsion,  although,  accordir 
to  Faraday's  estimate,  the  equivalent  of  240  millions  of  on 
inch  sparks  was  passing  between  them  at  the  time.  Yet,  wh« 
the  same  electrometer  was  subjected  to  the  action  of  a  roltai 
series,  consisting  of  twenty  pairs  of  three-quarter-inch  plati 
both  attraction  and  adhesion  took  place. 
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Lest  it  should  be  supposed  that  this  quantity  had  been 
really  evolved,  but  was  lost  by  dissipation,  an  experiment  was 
made,  in  which  a  voltaic  pair,  the  zinc  weighing  four  grains, 
was  made  to  act  as  above  described,  the  whole  being  contained 
in  a  hermetically  scaled  glass  vessel,  with  an  electrometer  so 
constructed  that  it  would  indicate  the  smallest  quantity  of 
dissipated  electricity  ;  but  there  was  not  the  slightest  appear- 
ance of  such. 

Should  it  be  aiSrmed  that  the  alleged  enormous  quantity 
of  electricity  was  produced,  but,  being  in  the  positive  and  nega- 
tive states,  they  neutralized  and  destroyed  each  other,  the  fol- 
lowing experiment  was  opposed  to  the  supposition.  A  plate 
of  zinc  wa»  connected  with  a  plate  of  platinum,  by  means  of 
an  inch  of  platinum  wire  ^J;^  inch  thick  :  this  was  included  in 
a  glass  sphere  with  dilute  sulphuric  acid,  the  glass  being  her- 
metically sealed.  When  the  acid  was  made  to  act  on  the  zinc, 
there  was  not  the  least  appearance  of  heat  in  the  platinum 
wire,  resulting  from  the  neutralization  of  the  alleged  enormous 
quantity  of  the  two  states  of  electricity  ;  nor  were  any  traces 
of  electrical  actioji  on  the  electrometer  discoverable.  If,  ac- 
cording to  the  hypothesis,  the  equivalent  of  240  millions  of 
positive  and  negative  one-inch  sparks  had  passed  through  the 
platinum  wire,  at  the  rate  of  1,600,000  per  second,  need  it  he 
inquired  what  would  have  become  of  the  wire  and  the  whole 
apparatus.  Van  Marum,  with  one  discharge  of  his  battery, 
melted  forty  feet  of  thin  iron  wire. 

The  supporters  of  the  doctrine  here  objected  to  may 
maintain  that  the  alleged  quantity  of  electricity  was  really  in 
operation,  but  that  it  was  retiuned  and  concealed  in  the  con- 
stitution of  the  resulting  gases ;  and  this  also  seems  to  be  the 
opinion  of  Faraday,  by  bis  adoption  of  the  electro-chemical 
theory  of  Berzelius,  wherein  he  expresses  his  belief  that  the 
light  and  heat  evolved  during  combination  are  produced  by  the 
discharge  of  positive  and  negative  electricity  which  at  that 
ipnoment  takes  place.     If  in  the  seven  or  eight  cubic  inches  of 
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mixed  oxygen  and  hydrogen,  which  result  from  the  decompo- 
sition of  a  grain  of  water,  there  be  electricity  concealed  equal 
to  240  millions  of  one-inch  sparks,  when  the  mixture  is  de- 
tonated, so  as  to  recompose  water,  a  flash  of  lightning  and 
clap  of  thunder  ought  to  be  the  consequence,  instead  oftlie 
little  bright  flame  and  the  trivial  crack  which  occur. 

But  it  is  not  merely  this  immense  quantity  of  electn'citr 
that  is  unaccounted  for.  Professor  Faraday  conceives  that  the 
electricity  which  holds  the  elements  ofa  grain  of  water  in  com- 
bination, enormous  as  its  quantity  is  affirmed  to  be,  can  only 
be  overcome,  during  decomposition,  by  an  equal  quantity  of 
electricity.  What  then  becomes  of  this  second  portign? 
What  has  become  of  the  first  ?  We  have  not  been  able  to 
discover  traces  of  either.  No  less  than  480  millions  of  one- 
inch  sparks  are  concerned  in  the  decomposition  of  one  grain  or 
drop  of  water,  and  we  can  find  no  account  of  any  portion  of 
them. 

Mr.  Donovan  thus  concludes  this  portion  of  his  paper : 
"  1  conceive  that  the  rules  of  discussion  warrant  my  running 
this  hypothesis  as  closely  to  the  impossible  as  I  can.  The 
higher  the  authority,  the  stronger  must  be  the  argument  lo 
give  it  any  chance  of  success.  It  is  on  this  account  that  1 
take  the  liberty  of  reasoning  thus  freely  on  the  opinions  of  so 
celebrated  a  philosopher." 

The  President  and  Dr.  Apjohn  made  some  remarks  on 
Mr,  Donovan's  communication,  in  opposition  to  his  views, 
and  confirmatory  of  the  received  doctrine  of  the  idendty  of 
electricity  from  different  sources. 
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XtKimglmtOMaUyKiidart.   Pwaemed  by  J— ea  Fwhe^  &^. 

TV  Tktmt^rlA  Report  t(fUw  1a 
«M^>r  IS4&-6.    rmmied  by  tbe  Society. 


The  Head  of  a  Cow  and  the  Horn  of  a  Bull ;  two  portions 
of  Deer  Horn  and  two  Bones  ;  fragments  of  an  ancient  Iron 
Spear  ;  a  Hammer  and  Ring  ;  fragment  of  a  Crucible  ;  from 
a  Bath  in  the  lovnland  of  Cullanayh,  parish  of  Ballproan, 
Queen's  County.      Presented  by  Joseph  Ferguson,  Esq. 

Nieuwe  Verhandelingen  der  eerste  Klasse  van  het  Konink- 
lijk-Nederlandsche  Instituut  van  JVetenschappen,  Letterkundt 
en  Schoone  kunafen  te  Amsterdam,     12  voU. 

Precis  Historique  des  Operations  Geodesique^  et  Astro- 
nomiques,  faites  en  HoKande. 

Begchrijving  van  eenen  Toestel  ter  Verwarming  van  een 
Uitgestrekt  Gebouw ;  door  A.  Van  Beek. 

Verhandeling  over  eene  nieuwe  wijze  am  Afstanden  te 
Meten,  door  wijlen  den  heere  Hendrih  Aeneae.  1812. 

Over  de  meetkundige  hepallngen  ;   door  J.  F.  SchrUder^ 

Onderzoehingen  aangaande  het  Zwarl  in  de  Melisbrooden ; 
door  C-  M.  van  Dijk  en  A.  van  Beek.     1829. 

Verhandeling  over  het  verschil  tusschen  de  Algemeene 
grondkrachten  der  Natuur  en  de  Levenskracht ;  door  C.  G. 
Ontijd. 

Nadere  waarnemtngen  en  proeven  over  de  onlangs  ge- 
heerscht  hebbende  ziekte  der  aardappelen ;  door  G.  VroUk. 
(Parts  1.  and  II.,  1845  and  1846). 

Presented  by  the  Royal  Institute  of  Sciences,  Belles 
^ttres,  and  Arts,  of  the  Low  Countries. 

A  Silver  Reliquary.     Presented  by  Dr.  A.  Smith. 

An  ancient  Irish  War  Axe,  made  of  Iron,  Jbitnd  in  the 
bed  of  the  Btver  Boyne,  near  Castle  Richard.  Presented  by 
General  Birch,  R.  A. 
L  Fragments  of  an  old  Irish  Folio  Manuscript,  on  Paper ; 
^Lart  of  a  larger  Work  in  the  Library  of  the  Academy,  de- 
^mpribed  at  page  157  in  the  Catalogue  of  the  Collection  of 
Wpi»h  Manuscripts  lately  purchased  from  Messrs.  Hodges  If 

^K      "  The   fifteen    unpaged    loose   leaves   at   the  end   of  this 
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volume  appear  to  be  part  of  a  translation  into  Irisb,  (torn 
some  other  language,  of  the  ancient  history  of  the  Greeki, 
Komans,  Persians,  &c.  These  leaves  are  not  in  the  same 
handwriting  as  the  preceding  treatise  on  medicine,  nor  do 
they  appear  to  have  been  at  any  time  part  of  the  volume. 
The  second  page  is  marked  Chapter  III.,  between  which  and 
Chapter  VI.,  on  the  fifth  page  following,  no  other  chapter 
intervenes,  so  the  leaves  are  not  consecutive.  The  style  of 
the  translation  is  that  of  the  early  part  of  the  si.\teenth  cen- 
tury," 

The  fragment  now  presented  begins  with  the  end  ol 
Chapter  I.  It  contains  the  whole  of  Chapter  II.,  and  ib« 
beginning  of  Chapter  III. 

The  following  is  a  translation  of  the  heading  of  Chapter  II. . 

"  The  second  chapter,  in  which  Bclus,  Ninus,  and  Semi- 
ramis,  are  spoken  of,  and  of  their  successors  in  the  kingdom 
of  Babilon,  until  the  fifth  year  of  the  reign  of  Sethos." 

The  chapter  then  opens  in  words  to  this  effect :  "  Syn- 
cellus  says,  following  the  opinions  of  Halanicus,  ClesiaSi 
Haiicarnassus,  and  Hephalion,  that  Abraham  was  fourteen 
years  dwelling  in  the  country  of  Canaan,  when  Belus  came 
to  conquer  Babilon." 

Page  7  contains  a  list  of  the  Judges  and  Chiefs  of  the 
Children  of  Israel,  and  of  the  contemporary  kings  of  I^gypt- 

The  third  chapter:  "  Of  the  kings  of  Asiria  from  the 
time  of  Laostinea  to  the  nineteenth  year  of  the  reign  of  Nabu- 
chadonosor,    who  plundered    and   destroyed    the   Temple." 

Presented  by  Eugene  Curry,  Esq. 


Ebb  AT  A  IN  pBKCEDiHa  NDHBea. 

P«ga  383,  line  3, /or  "  Ibe  Key.  M.  Robtrta" 
„     385,     „   e,for  "  Mr,  M.  Soberti"  read 
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■  BEV,  HUMPHREY  LLOYD,  D.  D., 

^1       1  he  Secretary  of  the  Academy  reat)  the  following  Report : 

The  Council,  on  the  expiratiou  of  their  year  of  office,  ore  happy 
tr>  be  able  to  express  their  eatisfaction  at  the  continued  prosperity 
of  the  Academy. 

During  the  past  year  the  first  part  of  the  twenty-first  volume  of 
the  Transactions  has  been  published,  containing  some  valuable 
papers  in  the  departments  of  Science  and  Polite  Literature.  The 
second  Part  is  in  the  press,  and  is  considerably  advanced. 

Tlie  Proceedings  have  been  published  with  great  regularity.  The 
Council  are  happy  to  be  able  to  state,  that  the  strict  enforcement  of 
the  rule  which  requires  a  complete  abstract  of  each  paper  to  be 
furnished  before  leave  to  read  it  can  be  ohlained,  has  enabled  the 
Secretaryof  Council  to  bring  out  the  Proceedings  after  each  meeting 
without  delay.  It  would  be  unjust,  however,  to  that  gentleman,  not 
to  admit,  that  this  success  is  also  very  much  due  to  the  zealous 
manner  in  which  he  has  carried  out  the  intention  and  spirit  of  the 
regulation,  as  well  as  to  the  willing  co-operation  he  has  received 
from  the  authors  of  papers, 
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Bame  time,  they  give  an  opportunity  to  those  who  are  best  qnalified, 
of  discussing  and  investigating  their  claims  to  antiquity;  and  thus, 
in  the  end,  the  value  of  these  curious  relics  is  greatly  enhanced,  by 
the  tight  theit  is  thus  thrown  on  their  history,  and  the  additionil 
evidence  that  is  collected  in  confirmation  of  their  genuineness. 

The  sum  e>:pended  on  additions  to  the  Library  during  the  past 
year  has  necessarily  been  very  small.  The  funds  of  the  Academy 
are  so  nearly  absorbed  in  the  unavoidable  expenses  of  the  House 
and  Officers,  and  in  the  publication  of  our  Transactions  and  Pro- 
ceedings, that  the  expenses  of  binding,  together  with  the  annual 
subscription  to  periodical  publications,  generally  exhaust  almost  all 
that  can  be  spared  for  the  support  of  the  Library. 

The  Library,  however,  has  received  several  valuable  donatioDi 
during  the  past  year,  which  have  been  acknowledged  from  time  to 
time  in  the  Proceedings. 

We  have  also  added  the  following  to  the  list  of  Societies  with 
whom  we  are  to  exchange  Transactions  : 

1.  The  Society  of  Zurich. 

2.  The  Society  of  Agriculture,  Lyons. 

3.  Academia  della  Crusca  of  Florence. 

4.  Societc  des  Sciences  Katurelles  du  Canton  de  Vaud. 

5.  The  Imperial  Observatory,  Pulkova, 

6.  L'lnstitut  Royal  des  Fays  Bas,  Amsterdam. 

7.  The  Library  of  the  Museum  of  Economic  Geology,  Loudon. 

No  changea  have  been  made  during  the  past  year  in  the  by- 
laws or  rules  for  the  management  of  the  afiuirs  of  the  Academy, 
except  in  the  mode  of  electing  Honorary  Members.  It  was  found 
that  some  inconvenience  was  experienced  from  the  vagueness  of  the 
former  rules,  and  that  a  somewhat  too  great  facility  was  given  by 
them  for  the  admission  of  Honorary  Members  ;  and,  ns  this  tended 
to  the  injury  of  the  Academy,  by  diminishing  the  value  of  that  dis- 
tinction, the  Council  submitted  to  the  Academy  the  regulations 
which  received  your  approbation  on  the  1 1th  of  January  laat,  and 
which  will  be  found  in  the  Proceedings  under  that  date.  Th«  prin- 
ciple of  these  new  regulations,  which,  it  is  hoped,  will  prove  satis- 
factory in  practice,  is  twofold  ;  first,  to  limit  the  number  of  Honorary 


Members ;  and  secoodly,  to  divide  them  into  sectiona  correiponding 
to  the  threefold  objects  of  the  Academy,  so  that  the  respective 
branches  of  Science,  Polite  Literature,  and  Antiquities,  may  be 
fairly  represented  among  the  Honorary  Members. 

During  the  past  year  an  opportunity  presented  itself,  from  the 
visit  of  an  intelligent  Danish  antiquary  to  this  city,  of  opening  a 
communication  between  the  Academy  and  the  Royal  Museum  of 
Northern  Antiquities  of  Copenhagen,  from  which  we  may  reasonably 
expect  the  most  beneficial  consequences.  From  the  conne:uon 
which  subsisted  in  ancient  times  between  the  Norsemen  and  this 
country,  a  comparison  of  Scandinavian  and  Irish  antiquities  has  long 
been  a  great  desideratum.  The  Academy,  therefore,  in  accordance 
with  the  recommendation  of  Council,  requested  Mr.  Worsaae  to  he 
the  bearer  of  some  drawings  of  the  objects  which  seemed  most 
likely  to  be  interesting  to  Northern  antiquarians  in  our  Collection, 
to  be  presented,  in  the  name  of  the  Academy,  to  the  Royal  Museum 
of  Copenhagen.  They  selected  also,  for  the  same  purpose,  under 
the  superintendence  of  the  Committee  of  Antiquities,  a  few  dupli- 
cates from  the  Museum,  which,  it  is  hoped,  may  be  regarded  at 
Copenhagen  as  worthy  of  a  place  in  the  Royal  Museum,  They  will, 
at  all  events,  serve  as  a  testimony  of  our  good-will,  and  as  an  ex- 
pressioQ  of  our  desire  to  estabhsh  a  friendly  intercourse  between 
the  learned  men  of  two  countries,  whose  early  history  was  once  so 
closely  and  so  singularly  united. 

During  the  past  year  the  Academy  has  to  lament  the  death  of 
the  following  Members : 


Abraham  Palmer,  Esq elected  1838. 

George  Digges  La  Touche,  Esq.,  .     .         „       1838. 

Goddard  Richards,  Esq. „       1843. 

Maxwell  M'Master,  Esq., 1844, 


The  death  of  George  Downes,  Esq.,  also  occurred  during  the  year. 
He  died  on  Sunday,  August  23,  I84C  ;  and  although,  from  the  stale 
of  his  health,  he  had,  a  short  time  before,  ceased  to  be  a  Member 
of  the  Academy,  the  Council  cannot  refrain  from  paying  this  brief 
tribute  to  his  memory.  His  attainments  in  Polite  Literature  were 
of  a  high  order ;  and  his  extensive  knowledge  of  the  northern  Ian- 


ia.i>.i.Ciiiiiii.K.i>. 

a.niErBmB.ll.DL  17.TiiMMilWiiiB.Bn. 

4./.O.Chnw.lLIX  laiTI    IP^iM,Bt^. 

&  MslArv  IT  Any.  &^  IflL  Ckdcs  ^fi^,  &^ 

g.  Jmm»  Ktch  riMiiilj, &»  SaW.Ht&HHwDOi^E^ 

7.  M.H.9lapkla-,lI.&  91.  ioht  Kdb  ^m.  Kq. 

S.  Hoa.«adBfT.W.WBvMd.  SIl  Oadn  P.  lI*Dvincll.  fiif 

d.  Jofan  Aldfidge,  Saq.  23L  Bi^  Ka-LovhlbTiii,  J» 

10.  Qmoigit  Lcfrojr,  Eaq.  tin,  Qimn's  Btstth. 

ll.Tbonuu  JohnBeuly,  Eiq.  24.  Frederick  J<^  Sidnej,  Eiq- 

12.  ThoniM  Percy  Boyd,  E«q.  25.  Ber.  Henry  "HblM. 

13.  lUv.  Robert  J.  M'Ghee.  26.  John  O'Donovao,  Esq. 
H.  Rev.  William  Reevet,  M.  B. 

Itwat  resolved,  that  the  Report  of  tbe  Council  be  adopted, 
and  printed  in  the  Proceedings. 

Tba  ballot  for  the  annual  election  having  closed,  the  Sen- 
tliiovri  reported  that  the  following  Gentlemen  were  elect<^ 
Otlluur*  and  Council  for  the  ensuing  year : 

PrendtHt. — Rbv.  Humphrey  Lloyd,  D.  D. 
'yWa^iwer— Robert  Ball,  Esq. 

Steritarif  to  the  Acadamy.—\Uy.  James  H.  Todd,  D.  D- 
S$er(itar\f  to  the  Council.— Rev.  Charles  Graves,  A.  M- 
HtwHnti/   nf  FortiffH    Correspondence.— Rev.    Samui' 
Uuivhvr,  A.  M. 
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Librarian. — Rev.  William  H.  Drammond,  D.  D. 
Clerk  and  Assistant  Librarian. — Edward  Clibborn. 

Committee  of  Science. 

Rev.  Franc  Sadleir,  D.  D.,  Provost  of  Trinity  Colleg 
James  Apjohn,  M.D. ;  James  Mac  Cullagh,  LL.D. ;  Rob 
Ball,  fisq. ;  Sir  Robert  Kane,  M.D.;  George  J«  Allman,  M.I 
Sir  William  R.  Hamilton,  LL.  D. 

Committee  of  Polite  Literature. 

SamuelLitton,  M.D.;  Rev. William  H.DrummondiD* I 
Rev.  Charles  W.  Wall,  D.  D. ;  John  Anster,  LL.  D. ;  VU 
Charles  Graves,  A.  M. ;  Rev.  Samuel  Butcher,  A.M.;  R4 
James  Wilson,  D.  D. 

Committee  of  Antiquities. 

George  Petrie,  Esq.,  R.  H.  A. ;  Rev.Jauii«iH.Todd,  DJ 
J.  Haband  Smith,  Esq.,  A.  M. ;  Captain  \jtiteomj  R^  1* 
WUliam  R.  Wilde,  M.  D. ;  F.  W.  Borum,  E#q. ;  8mimI  F< 
guson,  Esq. 

IThe  President  then  appointed,  ai»der  \m  band  mmJ  m 
the  foUoving  Vice- Presidents : 

Captain  Larcom,  R.  E. ;  Sir  William  R.  IhamiUm,  LL^  f 
Rev.  Frane  Sadkir,  D.  D.,  Prorc^  Tntntj  OJfeif^j  M* 
Charles  W.  WaD,  D.  D. 


The  fiD4kmiiig  note  br  JiSr  W,  K.  f Iami>VM»^  Mfik/yfVfw^% 
tiieofem  of  hodognfJUe  iiocc.rc«»aft,  vaA  t^iSsA  ; 

If  two  csrcalar  hoiefgizfiA,  ht.riaz  a  e^jmm/ya.  0sk^/t4f  nk 

^t  petpetH&csIariT  by  a  thirf:  ci-*«ti-e,  tc^.  fl-^M^  ^A  i'y>t/*^7;kc 
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t<>5vrT''>5J*. 
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Berichl  uber  die  zur  Bekanntmackmng  geeigneUn  Verkani' 
lungen  der  Koniglichen  PreuMMuchen  Akademie  der  WUiOh 
schqften  zu  Berlin.     From  July,  1845,  to  Jane,  1846. 

Specimens  in  Silver  and  Copper  of  a  Medal  sirudt  m 
honour  of  Leibnitz.  Presented  by  the  Academy  of  Sciences 
of  Berlin. 

The  Seal  of  the  Right  Rev.  Dr.  Sondes^  late  Bishcp  of 
Cashel.   Presented  by  the  Rev.  Charles  Mayne,  M.  R.  I.  A. 

Three  Lectures  on  Political  Economy.  By  fF.  NeHson 
Hancock^  Esq.,  LL.B.^  WhateUy  Professor  of  Political  Eco- 
nomy.    Presented  by  the  Author. 

Extracts  from,  the  Introduction  to  tlie  Observations  nu^e 
at  General  Sir  T.  M.  Brisbane's  Observatory  in  ike  Year 
1843.  By  J.  Allan  Brown^  Esq.  Presented  by  General  T. 
M.  Brisbane. 

Comptes  rendus  Hebdomadaires  des  Seances  de  FAcademie 
des  Sciences.  From  16  Novem.  1846,  to  Feb.  1,  1847.  Pre- 
sented by  the  Academy. 

Transactions  of  the  Geological  Society  of  London.  Se- 
cond series.     Vol.  VII.,  Part  2.     Presented  by  the  Society. 

Journal  of  the  Asiatic  Society  of  Bengal.  No.  CLXIX. 
1846.     Presented  by  the  Society. 

Journal  of  the  Royal  Asiatic  Society  of  Great  Britain 
and  Ireland.  No.  XVII.,  Part  2.    Presented  by  the  Society. 

The  Quarterly  Journal  of  the  Geological  Society  of  Lon- 
don ;  for  February  1,  1847.     Presented  by  the  Society. 

Memoires  de  la  Sociite  Geologique  de  France.  2me  Serie. 
Tome  II.  Ire  par  tie.     Presented  by  the  Society. 
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April  12tb,  1847. 

REV.  HUMPHREY  LLOYD,  D.  D.,  President,  in  the 

Chair. 

Abraham  Whyte  Baker,  Esq. ;  James  W.  M.  Berry,  Esq. ; 
Richard  V.  Boyle,  Esq. ;  Sir  Thomas  Esmonde,  Bart. ;  Na- 
thaniel Hone,  Esq. ;  and  Philip  Jones,  Esq. ;  were  elected 
Members  of  the  Academy. 


Dr.  AUman  made  a  communication  on  the  Structure  of 
the  Fruit  and  Mechanism  of  Dehiscence  in  some  of  the  Hepa- 
ticcB^  and  on  the  probable  Origin  of  the  Organs  known  by  the 
name  of  Elaters  in  these  Plants. 

In  this  paper  the  author  demonstrated  the  existence,  in  the 
sporangia  oi  Jungermannia^  Marchantia^  and  Fegatella^  of 
spiral  cells  similar  to  those  found  in  the  lining  membrane  of 
the  anthers  of  flowering  plants.  The  sporangium  of  these 
genera  is  composed  of  a  single  layer  of  such  cells  immediately 
enclosing  the  spores  and  elaters.  The  author  described  the 
circumstances  which  he  had  observed  to  attend  the  phenomc*. 
non  of  dehiscence  in  Fegatella  conica.  h\  this  plant  the  pe- 
duncle of  the  sporangium  is  connected  with  the  fundus  (if  the 

VOL.  in.  2  o 
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taifptn  hf  a  ■■«  af  lame,  Menim,  eclhbr  dwae.  At  tb« 
pcfM  of  dcUKcaee  tl»  was  bvcoMKS  npiily  mlugeil,  apf»- 
lutlj  by  iBgMgBiat  of  ioM,  aaal,  1^  ■ctnp  sgaiiMi  the  nore 
tade,  fanm  the  sparai^nni  with  its  pmliclc 
k  of  the  aljfUn^  btyond  ibe  msT;gin  o(  the 
ftctpUek.  The  peculiar  spinl  cellular  tissue  of  the  spoiait- 
pmi  it  tfana  hrooght  into  direct  nrntwrt  with  the  atmosphere, 
and  the  hjgroscopic  properties  of  ibis  tissoe  placed  in  a  am- 
diiion  for  maotfesting  themselres.  The  result  of  this  n  the 
dehiscence  which  takes  place  to  the  exposed  portion  of  the 
•porangiom,  in  consequence  of  the  balance  of  tension  in  the 
opposite  walls  of  the  cells  being  disiarbed.  The  author  was, 
moreover,  of  opinion  that  the  presence  of  elaters  in  ibe  hepattcir 
might  be  accounted  for  by  supposing  the  separation,  in  an  early 
period,  of  certain  cells  from  ibe  sporangium  walls;  that  these. 
falling  into  the  caviiy,  retain  for  a  certain  time  tfaetr  inde- 
pendent vitality,  and  become  developed  into  the  peculiar  or- 
gans in  question,  lying  at  last  free  among  the  spores,  lie  could 
not  assent  to  the  doctrine  so  generally  promulgated,  that  the 
elaters  assist  in  tbe  dispersion  of  the  spores. 

Dr.  Aliraan  also  read  a  paper  on  the  external  anatomy  of 
ahflurua,  Phil,,  a  genus  of  Amphipodoua  Crustacea,  destruc- 
tive to  Rubmurinc  timber  works. 

In  this  communication  the  author  gives  a  detailed  descrip- 
liun  of  ilie  external  anatomy  and  zoological  relations  of  an 
itm  phi  poll  ouB  crustacean,  recently  discovereil  by  Mr.  Mullins, 
C  LC,  in  the  timber  jetty  at  Kingstown  Harbour,  where  it  has 
been  doing  a  vast  amount  of  mischief  by  destroying  tbe  timber 
nf  the  Hubmarino  works  in  that  locality.  It  proves,  on  inves- 
tigation, to  be  referable  to  a  genus  established  by  Pbilippi, 
under  the  name  o(  ClieJurus,  for  a  crustacean  discovered  by  tfai« 
natuntliil  Ml  Trieste.*     Tbe  Irish  specimens,  however,  differ 

■  8m  Wifi^niann'i  Areliir.  fiJr  Nnturpich.,  1839. 


ill  certain  poinls  froin  the  animal  as  described  hy  Fliilippi;  nilil 
Dr.  Allman  tliouglit  it  not  impossilile  tliat  llieae  differences 
would  indicate  a  'Itstinct  species,  wliicli  miglit  be  noted  under 
the  name  of  C.  destructor,  as  distinguished  from  the  C.  tere- 
l>rana  of  Fhilippi.  As,  however,  it  is  by  no  means  improbable 
that  the  ditfercnces  in  (]uestion  are  referable  to  slight  inaccu- 
racies in  the  memoir  of  the  continental  zoologist,  the  proposed 
distinction  was  considered  purely  provisional,  to  be  confirmed 
or  rejected  according  as  actual  comparison  of  specimens  shall 
decide.  The  following  summary  of  the  generic  characters  of 
Chelurus,  more  condensed  than  that  given  in  the  memoir  of 
Philippi,  was  proposed  by  Dr.  Allman  : 

CiiELURt's,  Philippi. 

L  Gen.  Cha. — Body  not  compressed;  head  distinct;  superior 
antenna  shorter  and  more  slender  thiin  the  inferior,  and  con- 
sisting of  a  peduncular  portion,  which  supports  two  unequally 
developed  rami,*  Inferior  antenme  large,  not  divisible  into  a 
distinct  peduncle  and  ramus.  Mandibles  strong,  patpigerous  ; 
furnished  with  a  molar  tubercle,  with  transverse  ridges.  First 
pair  of  maxillae  strong,  pyramidal,  palpigerous  ;  second  pair 
lamelliform.  Maiillari/  feel  large,  bearing  a  pulp-like  stem, 
and  united  at  their  origin,  so  as  to  constitute  a  great  opercular 
lip,  covering  all  the  other  organs  of  the  mouth.  Thorax  com- 
posed of  seven  distinct  segments,  with  the  epimerse  distinct, 
and  moderately  developed.  First  two  pairs  of  thoracic  Uga, 
didactyle ;  five  remaining  pairs  terminated  by  a  small,  unop- 


*  Philippi  t*Jie) 
■imply  describes  tl 

number  of  articulatioiu,  in  tho  uiimai  I  hi 
dnnralar  portion,  and  aii  in  the  larger  ra 
Ueving  that  this  excellent  naturalist  han, 
looked  the  real  (ana  of  these  antenna-:  oil 

eouriiler  the  charai-ter  in  qaestion  as  aflbrding  sufficient  grounds  ti 
iHcollj  the  Irish  from  the  Mediterranean  BDiphipoil. 
2o  2 


IS  the 
oiamiacd,  are  three  in  tho  pc- 
9.  I  eannol,  however,  help  be- 
tbe  hnrrj  of  e lamination,  orer- 
wiae  I  would  feci  well  inclined  lo 
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Fim  lhr«e  segments  of  abdomen,  e»ch 
f  a  {Mir  of  bimnous.  natatory  feet ;  remainder  of  uUlo- 
Mcn  Gonsbtii^  of  one  rer)' lar^e  trunk,  supporting  an teriorlj  a 
pair  of  Urge,  folisceottS,  lobed  appendages,  and  a  pair  of  cylin- 
drical false  feet,  and  Unnioated  posteriorly  by  two  lamellar 
leaping  organs,  and  an  intermediate  leaf-like  lobe. 

1.  C.  ttrtbrana,  Philippi Last  three  p^rs  of  tborocicfM 

with  the  terminal  joint  foliaceous.     Hab. — Coast  of  Trieste. 

2.  C.  dettructor,  Mihi  (prorisional  species). — All  tlie  tho- 
racic feet,  except  the  first  two,  terminated  by  a  small  liooked 
claw.     H<A. — Irish  coast. 

The  author,  after  entering  into  the  details  of  tbe  extenml 
anatomy  of  Chelurug,  maintains  the  necesaily  of  considering 
tbis  genus  as  the  type  of  a  distinct  family  among  the  ainpbi- 
poda,  assumingas  the  grounds  of  the  assigned  rank  the  remark- 
able condition  of  tbe  posterior  region  of  the  abdomen,  the  firet, 
second,  and  third  ring  of  tlds  region  being  consolidated  into 
one  great  trunk,  bearing  three  pairs  of  heteromorphoun  appen- 
dages. Availing  himself,  therefore,  of  the  characters  deriveil 
from  these  considerations,  the  families  of  amphipodous  crustu- 
cea  were  analytically  arranged  as  follows  : 

rFourlhand  fil'th  abdominal  segmeDts  conflu-l 

ent ;  abdominal  Hj>p-n(liigesorthe  Iburlh  and  I       FamSg. 
fifth  pair  very  dilltrent  in  form  (heteromor-  f  Cn Kt.l'Rlos. 


ph<.us). 


nal  appendages  of  the  fourth 
and  filth  pair  nearlv  similar 


cealed  bj 
Ihe  maxil' 
lary  I'eeL 
Mouili  noi 
concealed 
by  the  max- 
illary  feeL 


Dr.  Allman  also  read  a  paper  on  a  new  Genus  and  Specie* 
of  Entomoalfaca. 

'I'lie  tittle  animal  which  formed  the  subject  of  this  commu- 
niculion  inbabils  the  branc|]ial  sue  of  Avidia  communin,  \n 
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which  it  may  be  observed  awiinming  frwly  during,  perhaps,  h11 
seasons  of  ihe  year.  The  aulhor  describes  it  uiirfer  the  name 
of  Notodelpkijn  ascidicola,  and  assigns  to  it  the  following  ge- 
neric characters : 

NOTODELPFIYS,*  Mlhi. 

Gen.  Cha. — Body  elongated  ;  head  scutiform,  and  bearing 
in  front  a  solitary  median  eye  ;  anletiji^  two,  Bliform,  multi- 
articulate  ;  mouth  with  a  pair  of  mandibles,  and  surrounded 
hy  five  additional  pairs  of  appendages,  of  which  the  anterior, 
as  well  as  tbe  last  two  pairs,  are  prehensile ;  thorax  having 
but  two  rings  distinct,  the  anterior  one  being  confounded  with 
the  bead.  Female  with  a  large  dorsal  ovigerous  receptacle 
immediately  behiud  the  last  distinct  thoracic  ring.  Locomo- 
tive yee(,  four  pairs;  biramous  natatory,  each  pair  having  an 
intermediate  plate  ;  abdomen  with  about  live  rings,  the  last  of 
which  is  terminated  by  two  setigeraus  appendages. 

Species  tinica. — .V.  aacidicota.  Hab. — swimming  freely 
ill  the  branchial  sac  of  Aacidia  communis,  Irish  and  English 
coaitts. 

The  author,  after  entering  into  numerous  details  relative  to 
■  he  anatomy  of  the  new  entomostracon,  and  describing  four 
distinct  phases  in  its  development,  maintained  that  the  ovige- 
rous receptacle  was  formed  by  a  peculiar  development  of  tbe 
dorsal  arches  of  a  certain  number  of  posterior  thoracic  rings, 
and  that  it  was  the  true  representative  of  the  singular,  elytroid, 
dorsal  appendages  of  the  thoras  in  Artt/iosoma,Cecrops,  andcer- 
tuio  other  suctorial  Crustacea.  He  was,  moreover,  of  opinion, 
that  tbe  genus  Notodelphya  presents  us  with  a  most  interesting 
transitional  form  between  the  true  entomostraca  and  the  suc- 
torial Crustacea.  Its  perfect  mandibulate  mouth  will  at  once 
place  it  with  the  former, — a  position,  indeed,  which  its  highly 
developed  natatory  feet  and  active  habits,  as  well  as  its  general 
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Dr.  AlLottn  read  sBodwr  |M|icr  oa  m  aew  Gcmis  and  Spe^ 
ciet  of  Tradumj  ArmdudiamB. 

lo  this  paper  the  mtliordqcribed  m  TrmAemrganMtkniiaM 
ditecnrered  by  Dr.  (yBrim  BdliiigliMi  in  the  posterior  naies 
of  a  fcal  {HaUcharuM  grfpkmi).  It  tomt  oat»  on  ezamniatioDy 
to  be  generally  distinct  from  all  the  fiims  hitherto  on  leooid, 
and  Dr.  Allman  assigned  to  it  the  appellation  of  Hat&radmt 
HaKcharij  with  the  following  generic  characters : 

Halarachnb,^  Mihi. 

Gen,  C/ia. — Palps  free,  filiform;  nuxndibUs  didactylc; 
htcrnul  lipj  bifid  ;  legs  with  the  last  joint  terminated  by  two 
liookfi,  and  an  intermediate  three-lobed  caruncle;  body  entire, 
I'longutcd,  sub-cylindrical,  furnished  anteriorly  with  a  dorsal 
plutc;  eyes^  none. 

Species  unica. — //.  Halichceri.  Hab. — Infesting  the  pos- 
tcriur  nures  of  Ualich<Bru8  yryphua^  Irish  coast. 

//•  Ilaliclutri  possesses  a  very  distinct  tracheary  system, 
opening  externully  by  means  of  two  spiracles,  which  are  placed 
onii  at  each  side  of  the  anterior  extremity  of  the  abdomen. 
The  alimcntiiry  canal,  just  before  its  termination  atthepos- 


Froni  «i.\c,  marct  and  (ipnxi'ift  aranca. 


teriore.xtremity  of  the  abdomen,  receives  two  long  cteca,  which 
may  be  traced  Torwariid,  one  at  either  side  of  the  body,  till 
they  terminate  anteriorly  by  entering  the  basal  joint  of  the 
first  pair  of  le^.  A  large  central  nervous  mass  may  be  easily 
demonstrated.  It  is  placed  near  the  middle  of  the  cephalotho- 
rax,  of  a  somewhat  stellate  figure,  with  four  pyriform  loboii, 
from  which  nervous  filaments  pass  off  to  the  surrounding  parts. 
The  reproductive  system  is  very  obscure  ;  to  it,  however, 
may  probably  be  referred  a  pair  of  tubular  organs,  placed  in 
the  anterior  part  of  the  abdomen,  terminating  at  one  end  in  a 
cttl  (ie  sac,  which  contains  a  striated,  curved  body,  and  appa- 
rently opening  at  the  other  upon  the  surface.  The  larva  is 
faexapod.  The  structure  of  the  oral  organs  is  similar  to  what 
occurs  in  Gamasus. 


Sir  Robert  Kane  read  a  paper  on  the  composition  of  the 
essential  Oil  of  the  Laurus  Sassafras,  and  of  certain  compounds 
derived  from  it. 

This  oil,  which  has  a  specific  gravity  of  1087,  boils  at 
438°  Fahr.  By  fusion  with  potash  it  is  not  acidified.  Its  com- 
position was  found  to  be  expressed  by  the  formula  Cjo  Hm  O4, 
the  same  as  that  obtained  by  Saint  Evre  for  the  stearopten, 
with  which  it  is  consequently  isomeric. 

When  this  oil  is  treated  with  chlorine,  a  great  deal  of 
muriatic  acid  gas  is  produced  and  given  off,  and  finally  a  very 
thick  liquid  is  produced,  which  requires  to  be  kept  for  a  long 
time  at  a  temperature  of  boiling  water  to  free  it  from  the  ex- 
of  muriittic  acid  gas  ;  the  same  may  be  done  by  washing 
1th  a  small  quantity  of  water  of  ammonia,  and  then  expo- 
mre  to  a  moderate  temperatupc,  when  the  chlorine  com- 
pound can  ht!  obtained  again,  quite  anhydrous.  Its  formula 
is  found  to  be  C„  H„  O,  CI.,.  When  this  bo<iy  is  h^iiied  to 
about  350°  of  Fahr.,  it  suddenly  and  violently  decomposes, 
gives  off  much  muriatic  acid,  and  deposits  a  lat^e  quantity  of 
charcoal. 
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WbcBtWsil  otsaaafna  a  pat  inta  conuct  with  brominr. 
gnat  beat  ii  twwUnd,  raocfa  hjdrabroiBic  acid  is  evolred,  anil 
a  wUd  pnMlaet  obtaiocd,  ■Uch,  waalied  with  alcohol  until 
tbe  excen  of  bnMune  mmi  mmpc  seeontUn'  pnxlucts  are  rv 
nor«l,  ii  a  brilHant  white,  ovstalline  powder.  If  this  W 
genlJir  bested  it  beeones  yellowish  pink  It  foses  at  about 
300^,  and  soon  after  Aecotafosa,  giving  off  hydrt^roniic  add, 
aad  depositing  charcoal.  It  is  moderately  soluble  in  ether, 
and  by  the  cooling,  or  the  eTa|>oraiion  of  its  ethereal  solution, 
it  can  be  obtained  in  brilliant  ubiiqne  rhombs.  The  formula 
of  this  body  is  C,  H,  O,  Brj. 

When  oil  of  sassaftas  it  treated  with  nitric  acid,  rery  vio- 
lent action  is  product,  and  a  large  qoaniity  of  oxalic  acid  is 
formed  ;  but  by  diluting  the  acid,  and  avoiding  much  eleva- 
tion of  tempeniture,  a  resinoid  substance  is  obtained,  of  a  pale 
yellow  colour,  soluble  in  alcohol  and  ether,  slightly  soluble 
ill  boiling  water,  and  depositing  on  cooling.  This  body  is 
quite  desiitute  of  acid  eharaclers,  but  it  dissolves  in  alkalies, 
and  may  be  precipitated  by  solutions  of  earlby  or  metallic 
salts,  with  the  bases  of  which  it  forms  de6nite  compounds. 
The  formula  of  this  substance,  which  I  term  nitro-sassafros,  is 
C,„  lit  Ok  N,  and  it  is  evidently  formed  by  tbe  actiou  of 
C„H,.  0,.+  N,  0«, 


giving 
besides 


C,  0,;.+  H,  O,  and  N^  0.„ 


C,H  II„  Og  N. 

When  oil  ui  vitriol  is  put  in  contact  with  oil  of  sassafras 
an  intense  and  beautiful  crimson  colour  is  produced.  This  is 
■o  remarkable  as  to  constitute  a  very  decisive  means  of  rect^- 
nisiiig  lliia  essential  oil.  On  studying  this  reaction  more 
minutely,  it  is  found  that  the  oil  of  sassafras  enters  i«ro  a 
direct  compound  with  oil  of  vitriol,  and  there  is  produced  an 
iiitciiNcly  deep  purple  resin oid'body,  soluble  in  alcohol  and 
ether,  u  litllo  milubk'  in  water,  destitute  of  iicid  reaction,  yet 
dissolving  ill  alkalies,  and  being  precipitated  by  the  alk^dinc 


^mbA  earthy  salts.    On 
>rrcspoii(tiiig  to 


substance  gives  llie  ruTiniila 


r 


0  H,o  0^  +  s,  o„+nflO,i. 

That  the  sulphuric  acid  exists  in  this  body,  as  smli,  is 
shown  by  the  fact  that,  on  treating  it  with  pure  potu»h,  the 
whole  ofthe  sulphur  separates  as  sulphate  of  polash.  This  sub- 
stance is  denominated  sulpho-sassafras  by  Sir  Kobert  Kaiic. 
I  During  the  ri'aciion  of  the  sulphuric  acid  and  oil  of  sassa- 
ins,  in  order  to  produce  this  body,  very  small  quantities  should 
f>e  operated  on,  and  the  muture  kept  perfectly  cool,  so  that 
HO  effervescence,  or  violent  reaction,  should  take  platic.  If 
there  be  the  slightest  elevation  of  temperature,  the  substance 
in  question  is  decomposed,  sulphurous  acid  is  evolved,  and  a 
resinoid  black  material  is  produced,  which  does  not  contain 
sulphuric  acid,  but  for  which,  from  the  complexity  of  the  re- 
action accompanying  its  formation,  and  the  great  difficulty  of 
obtaining  it  absolutely  pure,  Sir  Robert  Kane  does  not  at  pre- 
KQt  wish  to  propose  a  formula. 


M.  Donovan,  Esq.,  continued  the  reading  of  bis  paper  on 
the  Nature  of  the  Agency  which  produces  the  Effects  called 
Ciiilvanic,  Electro-magnetic,  Magneto-electric,  and  Thermo- 
electric. 

To  support  the  opinion  of  identity,  and  to  effect  other  ob- 
jects, one  of  the  chief  of  which  is  to  show  the  absolute  quan- 
tity of  electricity  with  which  matter  is  associated,  Professor 
Faraday  makes  use  of  the  following  law,  viz, :  "  If  the  same 
absolute  quantity  of  eleciricily  pass  through  the  galvanometer, 
whatever  may  be  its  intensity,  the  deflecting  force  upon  the 
magnetic  needle  is  the  same."  The  general  method  of  proof 
of  the  truth  of  this  hw  was  to  charge  a  Leyden  battery  with  a 
number  of  turns  of  a  powerful  plate  electric  machine, 

ing  the  number  of  jars  employed  from  eight  to  fifteen ;  to 

ismit  the  charge  through  a  galvanometer,  and  to  note  the 


deflection.  The  charge  was  transmitted  through  various  me- 
dia, all  intended  to  retard  it  more  or  less,  and  thus  to  affect  the 
galvanometer  with  various  intensities  of  electricity.  In  all 
eases  the  deflection  of  the  needle  was  the  same,  no  matter  what 
the  intensity :  hence  Faraday  concluded  that  his  law  waa  prored. 

To  Invahdate  the  inferences  and  proofs  thus  drawn,  Mr. 
Donovan  brought  forward  a  number  of  considerations  to  show 
Ihiit,  in  all  Faraday's  esperimcnts,  the  intensity  of  the  elec> 
trical  discharges  employed  was  the  same  or  commensurate  with 
the  deflection  of  the  needle;  and  that  it  is  the  iuteosity  of  the 
electricity  which  passes  through  the  galvanometer,  and  not  its 
quantity,  that  determines  tfae  degree  of  <leflection,  the  highest 
intensities  producing  the  greatest  deflection. 

We  should  be  cautious,  therefore,  Mr.  Doaovan  observed, 
in  applying  Faraday's  law  :  and  if  the  law  fail,  the  comparison 
drawn  by  him  between  the  quantity  of  electricity  produced 
during  chemical  action,  to  be  immediately  noticed,  and  that 
discharged  from  an  electric  machine,  cannot  be  considered  as 
proved.  Tlie  comparison  is  this ;  Faraday  found  that  by 
connecting  a  galvanometer  with  a  wire  of  platinum  and  a  wire 
of  zinc,  each  being  ^'j;  inch  in  diameter,  and  plunging  their 
other  ends  ^  inch  deep  in  a  mixture  of  four  ounces  of  water 
and  one  drop  of  sulphuric  acid,  during  ySjj  of  a  minate,  the 
deflection  of  the  galvanometer  amounted  to  exactly  tfae  same 
degree  as  when,  in  a  former  e.vperiment,  he  passed  a  charge  of 
common  electricity  through  the  galvanometer,  amounting  to 
thirty  turns  of  the  large  plate-machine  received  in  fifteen  jars. 
I^ach  turn  of  ihe  machine  afforded  300  or  360  dense  sparks. 
Hence,  according  to  the  law.  Professor  Faraday  inferred  the 
equality  of  the  two  "  absolute  quantities"  of  electricity  from 
ihe  equal  deflection  of  the  needle  in  both  cases.  The  double 
purpose  of  this  experiment  was  still  further  to  support  the  in- 
terred identity  of  voltaic  and  frictional  electricity,  and  to  C8tal>- 
lish  the  estimate,  already  alluded  to,  ef  the  enormous  quantity 
of  electricity  with  which  mailer  is  naturally  associated. 


I 


Id  order  to  discover  how  far  the  experiment  supports  either 
of  these  positions,  Mr.  Donovan  a<!iluceH  eounter-e.x  peri  men  ts, 

hich  combinations  of  zinc  and  copper  were  acted  on  by  di- 
lute add  of  different  strengths  until  dissolvni.  The  solution 
took  place  in  diRerent  periods  of  time,  and,  consequently,  the 
electricity  evolved  during  any  given  period  was  unequal  in 
quantity,  in  some  cases  very  much  so ;  yet  in  all  of  them  the 
effect  on  the  galvanometer  was  the  same. 

These esperimcntsappearincompatible with  Faraday's  law 
of  equal  quantitie«  of  electricity  producing  equal  deflections, 
irrespectively  of  other  circumstances.  Support  is,  consequently, 
withdrawn  by  them  from  his  estimate  of  the  enormous  quantity 
of  electricity  naturally  associated  with  matter. 


The  following  note  by  Professor  Mac  Cullagh  was  read. 
Let  a  surface  A  of  the  second  order  be  represented  by  the 
iquation 

?+?+?  =  >. 


I 

^wito  primary  asis  being  that  ofx.     Through  a  given  point  S, 

■^  -whose  coordinates  are  .t',  y',  z',  conceive  three  surfaces  confo- 

cal  with  A  to  be  described,  and  let  p,  p',  p"  be  the  squares  of 

their  primary  semiaxes.  Then,  if  normals  drawn  to  these  sur- 

r  faces  respectively  at  the  point  S  be  the  axes  of  a  new  system 

|ttf  coordinates  |,  n,  ^,  and  if  we  put 

p  —  Po  =  A,  p'  —  Pn  =  A',  p"  —  p,|  =  A", 


-  +  -r=f' 


the  equation  of  the  surface  .\,  referred  to  the  new  eoordinnles, 
will  be 


Irbere  ^,  nn,  Z,a  arc  the  coordinates  of  its  c 
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From  the  form  of  this  equation  it  it  evident,  that  if  the 
aurhce  be  intersected  by  the  plane  whose  equation  is 

T  +  T  + 15-  -  ».  (*) 

it  will  be  touched  along  the  curve  of  intersection  by  the  cone 
whose  equation  is 

T+F  +  ?  =  <>-  W 

This  mode  of  deducing,  in  its  simplest  form,  the  equation  of 
a  cone  circumscribing  a  surface  of  the  second  order,  is  much 
easier  than  the  direct  investigation  by  which  the  equation  (c) 
was  originally  obtained. 

Let  a  right  line  passing  through  S  intersect  the  plane 
expressed  by  the  equation  (6),  in  a  point  whose  distance  from 
S  is  equal  to  tv,  while  it  intersects  the  surfisu^  A  in  two  points, 
P  and  P^  the  distance  of  either  of  which  from  S  is  denoted  by 
p.     Let  the  surface  B,  represented  by  the  equation 

be  intersected  by  the  same  right  line  in  a  point  whose  distance 
from  S  is  equal  to  r,  the  distance  r  being,  of  course,  a  semidia- 
meter  of  this  surface.  Then  it  is  obvious  that  the  equation  (a) 
may  be  written 


r     \w      pj 


so  that,  \i  p  and  p*  represent  the  distances  SP  and  SP' respec- 
tively, we  have 

111  111 

p      w      r  p        Tu       r 

and  therefore 


This  re«ult  is  useful  in  questions  relating  to  attraclion. 
I  For  if  A  be  an  ellipsoid,  every  point  of  which  attracts  an  ex- 
ternal point  S  with  a  force  varying  inversely  as  the  fourth 
power  of  ihe  distance,  and  if  the  point  S  be  the  vertex  of  a 
pyramid,  one  of  whose  sides  is  the  right  line  SPP',  and  whose 
transverse  section,  at  the  distance  unity  from  its  vertex,  is  the 
indefinitely  small  area  w,  the  portion  PP'  of  the  pyramid  will 
attract  the  point  S,  in  the  direction  of  its  length,  with  a  force 
tzpressed  by  the  quantity 


I  and,  putting  9  for  the  angle  which  the  right  line  SP  miikes 
t  with  the  axis  of  £,  the  attraction  in  the  direction  of  £  will  he 


to) 


I 


Now,  supposing  the  axis  of  £  to  be  normal  to  the  confocal 
ellipsoid  described  through  S,  it  will  be  the  primary  axis  of 
the  surface  B,  which  will  be  a  hyperboloid  of  two  sheets  ;  and, 
the  surface  being  symmetrical  round  this  axis,  it  is  easy  to  see, 
from  the  expression  for  the  elementary  attraction,  that  the 
whole  attraction  of  the  ellipsoi<l  will  be  in  the  direction  of  $. 
Therefore,  when  the  force  is  inversely  as  the  fourth  power  of 
the  distance,  the  attraction  of  an  ellipsoid  on  an  external  point 
is  normal  to  the  confocal  ellipsoid  passing  through  that  point. 

Hence  we  infer,  that  if  tj  be  the  sum  of  the  quotients  found 
by  dividing  every  element  of  the  volume  of  an  ellipsoid  by  the 
etihe  of  its  distance  from  an  external  point,  the  value  of  ti  will 
lemain  the  same,  wherever  that  point  is  tuken  on  the  surface 
of  an  ellipsoid  confocal  with  the  given  one. 

The  question  of  the  uttraulion  of  an  i-llipsold,  when  the 
law  of  force  is  that  of  the  inverse  squiire  of  the  distance,  b;is 
Iwen  treated  hy  Poiason,  in  an  elegant  but  very  elaborate 
memoir,  presented  to  the  Academy  of  Sciences  in  1833  (^Mi- 
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rfistance,  or  ka  tlie  nttraction  exerted  by  the  whole  ellipaoid 
A  on  the  point  S,  when  the  force  is  inversely^  as  the  fourtli 
[lower  of  the  distance. 

When  the  point  S  is  on  the  focal  hyperbola,  the  integra- 
tions, by  which  the  actual  attraction  is  found  in  either  case, 
are  slmpiified,  for  the  surface  B  is  then  one  of  revolution 
round  the  axis  of  £,  and  it^  semidiameter  r  is  independent  of 
the  angle  0. 

From  the  expression  for  the  attraction  of  a  shell  we  can 
find,  by  another  integration,  the  attraction  of  the  entire  ellip- 
soid, when  the  law  offeree  is  that  of  nature.  And  thus  the 
well-known  problem  of  the  integral  calculus,  in  which  it  is 
proposed  to  determine  directly  the  attraction  of  an  ellipsoid  ou 
an  external  point,  without  employing;  the  theorem  of  Ivory  to 
evade  the  ditScully,  is  solved  in  what  appears  to  be  the  siin- 
plest  manner. 


The  preceding  note  having  been  read,  Mr.  Graves  observed 
that  the  mention  therein  made,  of  (he  equation  which  repre- 
sents so  simply  a  cone  circumscribing  a  given  surface  of  the 
second  order,  reminded  him  of  a  circumstance  which  he  thought 
it  right  to  state ;  as  that  remarkable  equation  had  been  in  cir- 
culation among  geometers  long  before  it  appeared  in  print,  and 
thus  its  origin,  though  generally  known,  was  sometimes  mis- 
taken. Mr.  Graves  stated  that  he  still  retains  a  large  part  of 
the  memoranda,  in  which  he  set  down,  from  day  to  day,  the 
substance  of  Professor  Mac  Cullagh's  lectures,  delivered  ia 
Hilary  Term,  1835,  and  that  the  part  preserved  contains  the 
equation  in  question  (the  equation  (c)  of  the  preceding  note). 
In  the  mcuiorundait  is  deduced  directly;  that  is,  the  equadon 
of  the  cone  is  first  given  in  the  U'lual  form,  and  is  then  reilneed 
to  the  form  (r)  by  a  transformation  of  coordinates. 
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THE  ROYAL  IRISH   ACADEMY. 


April  26th,  1847. 

REV.  HUMPHREY  LLOYD,  D.  D.,  President,  in  the 
Chmr. 

■       The  Rev,  Or.  Robinson  presented  an  autograph  of  Euler. 


Dr.  Apjohn  drew  the  attention  of  the  Academy  to  some 
researches  in  Thcrmo-chemistry,  with  wliicb  be  baa  been 
recently  occupied. 

"  It  is  well  known"  (he  observed)  "  to  chemists,  that  muri- 
atic acid  gas  and  ammoniacal  gas  are  absorbed  by  water  in  large 
quantity,  and  that  during  their  absorption  much  heat  is  deve- 
loped. The  experiments  which  I  have  undertaken  had  for 
object,  to  submit  to  exact  estimation  the  heat  so  evolved ;  and 
the  results  being,  as  far  as  my  information  extends,  quite  novel, 
and,  I  think  I  may  add,  theoretically  and  practically  interest- 
ing, I  am  anxious  to  present  tbera  to  the  public  with  as  little 
delay  as  possible. 

"  The  apparatus  employed  in  these  experiments,  though 
necessarily  somewhat  complex,  proved  admirably  adapted  to 
the  purpose  to  which  it  was  applied.  It  consisted  of  a  flask, 
in  which  the  gas  was  developed,  of  an  exsiccation  tube,  and 
of  a  pair  of  tubes  of  small  bore  attached  to  the  latter,  by  one 
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of  which  the  gas,  when  dried,  could  be  conveyed  into  .1  cii[) 
containing  mercury  covered  with  a  stratum  of  water,  and,  by 
the  other,  inio  a  small  cylinder  of  very  thin  copper  containing; 
the  liquid  to  he  healed.  The  cylinder  was  furnished  with  two 
necks,  into  one  of  whieh  a  very  delicate  tliermuraeter  was  fitter! 
hy  means  of  a  cork,  while  the  second  received  the  tube  by 
which  the  gas  was  to  be  introduced.  By  turning  a  stopcock 
attached  to  the  latter  tube,  the  ^as  could  at  any  instant  be 
conveyed  into  the  copper  cylinder,  or  excluded  from  it,  an 
assistant  at  the  same  moment  raising  or  depressing  the  vessel 
containing  the  mercury,  so  as  to  prevent  or  permit  of  the  issue 
of  the  gas  at  this  part  of  the  apparatus.  The  temperature  of 
the  air  at  the  inslant  of  the  admission  of  the  gas,  and  the  tem- 
perature of  the  liquid  in  the  cylinder,  having  been  accurately 
noted,  and,  in  addition,  the  time  m,  which  elapsed  between  ibe 
introduction  and  exclu»-ion  of  the  gas,  as  also  the  time  »/, 
which  intervened  between  the  latter  manipulation  and  tite 
second  reading  of  the  thermometer,  data  were  obtained  for  cal- 
culating the  total  riseof  temperature,  and  hence,  forestimniing 
the  heal  evolved  by  the  gas  as  a  consequence  of  its  absorptiou. 
Thus,  if  n  be  the  number  of  degrees  by  which  te  gmins  of 

water  are  heated,  by  the  absorption  of  a  grains  of  gas,  — 

will  be  the  heat  extricated,  i.  e.,  the  number  of  degrees  that 
the  caloric  given  out  by  the  gas  would  heat  an  equal  weight 
of  water. 

*'  Such  is  an  outline  of  the  general  course  pursued.  The 
experiments  required  the  greatest  attention,  with  a  view  to  the 
management  of  the  apparatus,  and  the  accurate  mensuration 
of  time  and  temperature ;  anil  I  am  not  a  little  indebted  to  my 
scientilic  friend,  Dr.  Head,  for  the  valuable  assistance  which 
he  has  rendered  to  me. 

"  The  observations  being  made,  otiier  difficulties  remained 
to  be  overcome.  How,  it  will  be  asked,  is  the  true  value 
of  «  to  be  determined  ?     For  the  observation  of  temperature 
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k  m&de  at  the  close  of  the  experiment  i^  obviously  less  than  the 
truth,  for  two  reasons :  Ist,  Because  it  was  not  taken  until  to' 
lUtes  after  the  gas  wqs  cut  off.  2nd.  Because,  during;  the 
m  minutes  thai  the  gas  was  being  absorbed,  the  copper  cylin- 
der was  hotter  than  the  surrounding  uir,  and,  therefore,  con- 
stantly losing  heat.  After  a  good  deal  of  reflection  on  the 
subject,  it  finally  occurred  to  me  to  adopt  the  following  method 
of  calculating  the  necessary  corrections. 

Having  introduced  into  the  copper  cylinder,  furnished  with 

'its  thermometer,  4.(J6  cubic  inches  of  water,  very  nearly  the 
quantity  used  in  all  the  experiments,  and  raised  the  whole  to 
93.4°  (the  air  being  53.7°),  the  temperatures  were  noted  at 
intervals  of  a  minute,  until  the  thermometer  indicated  fiG.^", 

tTo  those  I  then  applied  the  expression  for  the  velocity  of 
pooling,  deducible  from  the  Newtonian  law,  vi/. : 
:  .        "'     '    \ 
A  being  the  excess  of  temperature  of  the  cylinder  over  the  air 

at  any  instant,  and  t  the  excess  after  t  minutes,  and  thus 
obtained  the  velocities  of  cooling  corresponding  to  the  succes- 
eire  values  of  t  separated  by  intervals  of  a  minute.  These 
being  reduced  to  a  tabular  form,  furnish,  by  mere  inspection, 
the  means  of  applying  the  first  of  the  two  corrections  already 

Pdicated,  or  of  ascertaining  the  temperature  which  the  ther- 
ometcr  would  show,  had  it  been  read  at  the  instant  the  gas 
IB  cut  off,  or  m'  minutes  previous  to  the  actual  time  of 
nervation. 
"  But  the  rise  of  temperature  actually  produced  is  less  than 
that  which  we  are  in  search  of,  in  consequence  of  the  cooling 
power  exercised  by  the  joint  influence  of  radiation  and  atmos- 
pheric contact  during  the  time  m.  The  method  I  have  adopted 
of  determining  the  effect  of  refrigeration,  and  which,  as  far  ys 
1  am  aware,  has  not  been  previously  used,  1  shall  now  explain. 
"  The  velocity  of  cooling  at  any  instant  while  the  gas  is 
2p2 
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passing  in,  is,  a<lopting  the  Newtonian  law,  proportional  lo 
the  riso  of  temperature  at  such  instant.  But  the  gas  having 
been  always  iiitroiluced  in  my  experiments  at  a  uniform  rate, 
the  rise  of  temperature  is  proportional  to  the  time.  Uenee 
the  velocity  of  cooling  at  any  instant  is  proportional  to  the 
time.  Such  being  the  case,  the  well-known  theorems,  which 
relate  to  the  motion  of  a  material  point  actuated  by  a  constant 
force,  are  here  strictly  applicable;  and,  amongst  the  rest,  that 
the  space  (number  of  degrees)  through  which  the  cylinder 
cools  in  the  time  »i,  is  equal  to  half  the  rectangle  under  the 
time  and  the  last  acquired  velocity.  This  theorem,  in  fiict, 
immcdiutcly  gives  the  correction  in  question,  not,  I  may  ob- 
serve, in  an  approximate,  but  in  a  complete  manner,  and,  in 
practice,  I  have  every  reason  to  be  satisiied  with  II 

"  In  what  precedes  it  will  be  seen,  tliat  I  have  employed 
the  Newtonian  law  of  cooling,  which  the  researches  of  Dulon^ 
and  I'ctit  have  shown  not  to  represent  observations  with  rigour, 
except  when  the  excesses  of  temperature  are  small.  My  results, 
however,  are  not  on  this  account  appreciably  less  accurate,  for 
the  thermometer  which  I  employed  only  read  to  tenths,  and 
the  divergence  of  the  Newtonian  law  from  the  truth,  within 
the  range  of  my  experiments,  is  only  observable  in  the  second 
decimal  place. 

"  Having  explained  every  thing  necessary  to  enable  the 
Academy  to  judge  of  the  accuracy  of  my  results,  I  shall  now 
state  the  numbers  at  which  I  have  arrived : 


Eqiul  wdflhd. 


940° 
I900O 


AmtnoniacBl  gas  pas9<?H  in 

Muriaiic  acid  gas  pas<ied  ii 
Weight  for  weight.then,  ammonia  gives  out  more  heat  than  mu- 
riatic acid;  but  an  atom  of  the  latter  gives  out  almost  exactly 
the  double  of  the  heat  evol  ved  by  an  atom  of  the  former. 

"  The  number  for  ammonia,  it  will  have  been  observed, 
does  not  materially  differ  from  that  for  aqueous  vapour  of  maxi- 
mum density  at  212°,  the  latter  having  been   fixed,   by  the 
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recent  cxpcnin(2iits  of  Bris,  at972°.  The  numbers,  however, 
are  not  strictly  comparable.  For,  the  heat  evolved  by  the 
steam  Is  truly  its  latent  heat,  or  is  due  solely  to  its  change  of 
state,  while  the  caloric  evolved  by  ammoniacal  gas,  or  muriatic 
acid  gas,  undoubtedly  consists  of  two  distinct  parts,  viz.,  of 
the  beat  of  compression  of  these  gases,  and  of  that  due  to  the 
chemical  action  exerted  between  them,  supposed  in  the  liquid 
condition,  and  water. 

"  Though  1  did  not  entertain  any  doubts  as  to  the  accti- 
tacy  of  the  results  just  slated,  it  was  obviously  desirable  to 
resort  to  some  experiments,  if  any  such  could  be  devised,  by 
which  tbey  could  be  tested  ;  and  none  appeared  better  suited 
to  the  purpose,  than  to  pass  ammoniacal  gas  into  liquid  muria- 
tic acid,  and  muriatic  acid  gas  into  liquid  ammonia,  and  deter- 
mine, by  the  means  already  explained,  the  heat  developed  in 
each  case.  Such  experiments  were  accordingly  performed,  care 
being  taken  that  the  gas  introduced  did  not  in  amount  exceed 
what  would  be  necessary  for  saturating  the  opposite  principle 
contained  in  the  liquid,  and  subjoined  are  the  numbers  to  which 
they  have  conducted : 


t 


.1  of  arantoniacal  gas  passed  into  liquid  muriatic  acid,    2SSiV 
cid  passed  into  liquid  ammonia,     .     .    1527° 


He 

Deducting  from  the  former  940°,  and  from  the  latter  885°,  the 
remainders  are  1583°  and  642°.  Now,  according  to  Andrews 
(Transactions,  Royal  Irish  Academy,  vol.  six.  part  2),  .129  of 
a  gramme  of  ammonia,  in  the  form  of  aqua  ammonias,  in  com- 
bining with  liquid  muriatic  acid,  evolves  sufficientheat  to  raise 
31.09  grammes  of  water  5.58°,  from  which  it  is  easy  to  calcu- 
late that  it  would  raise  an  equal  weight  of  water  1344°.  But 
the  heat  evolved  by  equal  weights  of  ammonia  and  muriatic 
acid,  in  combining  with  each  other,  are  obviously  reciprocally 
proportional  to  their  atomic  weights,  so  thai,  1344  being  the 

r  number  for  ammonia,  1344  X  ;;t.-=  =  626  will  be  the  uumber 
*  30.5 
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for  muriatic  aciil.  The  following,  therefore,  sre  the  compara- 
tivc  results,  theouinbeTs  in  firet  cotnmn  bdngtbe  diffirtiKtt; 
those  in  (he  second,  the  heat  of  the  chemical  action  between 
aqueous  aminonia  and  muriatic  acid,  as  inferred  from  the  ex- 
periments of  Andrews;  and  those  in  the  third,  the  excesses  of 
the  former  over  the  latter : 


Ammoniacat  gw  into  aqueous  acid,  .  1533°  1344°  £39° 
Muriatic  acid  gas  inlo  aqueous  amiuonia,  642°  636°  16^ 
'*  A  glance  at  these  numbers  is  sufficient  to  show  that, 
when  muriatic  acid  gas  is  passed  into  aqueous  ammonia,  the 
heat  extricated  exceeds  that  obtained  when  the  gas  is  passed 
into  water,  by  almost  exactly  the  heat  of  (he  chemical  action  of 
nqueous  muriatic  acid  and  ammonia;  while,  as  respects  the 
case  of  ammoniacal  gas  passed  into  water  and  aqueous  acid, 
this  equality  is  wanting,  the  estimate  by  difference  exceeding 
the  direct  determination  by  23!)°. 

"  This  is  a  very  curious  result,  and  I  was  so  startled  by  it, 
that  it  was  not  my  intention  to  give  publicity  to  these  exped- 
ments  until  1  had  more  frequently  repeated  them,  and  ex^ 
cuted  others,  which  I  had  planned  with  the  view  of  throwing 
additional  light  upon  the  subject  of  my  inquiry.  In  entering, 
however,  upon  this  new  investigation,  I  had  the  misfortune  lo 
lose,  by  an  accident,  both  my  thermometers,  and  as  I  do  not 
anticipate  being  able  to  return  to  it  for  a  considerable  time,  I 
gladly  avail  myself  of  the  permission  of  the  Council,  to  submit 
these  researches,  in  their  present  state,  to  the  judgment  of  the 
Academy.  I  entertain,  indeed,  a  very  confident  hope,  that  the 
numbers  at  which  I  have  arrived  will  eventually  be  found  to 
bu  very  close  approximations  to  the  truth.  Assuming  such, 
for  a  moment,  to  be  the  case,  and,  in  addition,  that  the  results 
111  Dr.  Andrews,  in  relation  to  the  heat  arising  from  the  che- 
mical action  of  aqueous  ammonia  and  aqueous  muriatic  acid, 
are  rigorously  correct,  it  has  occurred  to  rac  that  my  results 
■droit  of  the  following  interprctalioii : 
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' Let  a  +  b:=  heal  given  out  by  &mmo[iiacal  gas  when' 
absorbed  by  water,  a  representing  the  heat  of  compression,  and 
ft  that  of  the  chemical  action  between  compressed  or  liquid 
ammonia  and  water.  When  ammoniacal  gas  is  passed  into 
liquid  muriatic  acid,  the  heat  represented  by  b  will  be  wanting, 
and  that  actually  developed  will  be  a  +  c,  c  being  the  chemi- 
cal heat  determined  by  Andrews.  The  diSerence  of  these, 
therefore,  or  a  +  c  -  (h  +  6),  will  be  c  —  6.  But  this  dif- 
ference we  have  actually  found  to  he  greater  than  c.  i  must, 
therefore,  have  a  negative  sign  ;  or,  in  other  words,  when  cotn- 
jtressed  ammonia  is  brought  Into  contact  with  water,  coU,  not 
beat,  is  the  result. 

"  This  may  appear  a  very  paradoxical  supposition,  but  I 
am  not  aware  of  any  fact  which  would  prevent  us  from  enter- 
taining it;  and  the  great  expansion  which  water  espcrieuces 
when  absorbing  ammoniacal  gas,  even  confers  upon  it  some 
degree  of  probability.  I  may  add,  that  this  view  of  the  mat- 
ter gives  us  239"  as  the  value  of  b,  and  suggests  an  experi- 
ment, which,  though  difhcuit,  it  would  not  be  impossible  to 
perform,  and  the  result  of  which  would  at  once  elucidate  com- 
pletely the  subject  under  consideration." 


V 


V.  Dr.  Todd  exhibited  an  ancient  Irish  brooch,  be- 
iging  lo  the  Rev.  Richard  Butler,  of  Trim, 


Mr.  Peine  having  been  called  on  for  his  opinion  respect- 
ing the  style,  workmanship,  and  age  of  this  beautiful  relic 
of  antiquity,  stated,  that  he  considered  it  as  the  most  elegant 
specimen  of  Irish  workmanship  in  silver  which  he  had  hi- 
therto seen,  but  believed  its  age  to  be  not  so  great  as  that  of 
most,  or  perhaps  any,  of  the  brooches  in  the  Museum  of  (he 
Academy,  or  the  other  collections  in  Dublin  ;  its  minor  orna- 
ments being  peculiarly  those  characteristic  of  the  early  portion 
i«f  the  twelfth  century,  to  which  {leriad  he  referred  it ;  though 
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the  type  of  many  of  its  general  forms  might  be  found  in  eailiet 
examples. 

Mr.  Petrie  tlien  proposed  that  the  thanks  of  the  Academy 
should  be  given  to  the  Rev.  Uichanl  Uutler,  for  his  kindoees 
in  sending  this  brooch  for  the  inspection  of  the  Meeting. 
The  thanks  of  the  Academy  were  accordingly  voted  to  Mr. 
Butler. 

Mr.  Ingram  read  the  following  note  on  certain  Properties 
of  the  Surfiices  of  the  Second  Degree. 

"  Mr.  Salmon,  Fellow  of  Trinity  College,  has  giren  a 
mode  of  generating  certain  of  the  surfaces  of  the  second  degree, 
which  is  in  a  remarkable  way  supplementary  to  the  modular 
method  of  Professor  Mac  Cullagh,  and  which  has  been  called, 
for  distinction's  sake,  the  umbtlicar  mcthoil.  In  it  the  surface 
is  had  as  the  locus  of  a  point  moving  so  that  the  square  of  its 
distance  from  a  fi.ted  point  is  proportional  to  the  rectangle  un- 
der its  distances  from  two  fixed  planes.  Out  of  this  generation 
arise  many  highly  interesting  properties  of  the  surbces  in 
question,  to  some  of  which  it  is  the  object  of  the  present  com* 
munication  to  call  the  attention  of  the  Academy. 

"  The  fixed  point  is  called  the  Focus  of  the  surface,  the 
two  fixed  planes  the  Directive  Planes,  and  their  line  of  inter- 
section the  Directrix. 

"  1.  Two  right  lines,  reciprocal-polara  with  relation  to  the 
surface,  meet  a  directive  plane  in  two  points  such  that  the 
vectors  drawn  to  them  from  the  focus  are  at  right  angles. 

"  2.  A  similar  theorem  holds  for  two  conjugate  tangents  al 
any  point  of  the  surface. 

"  3.  Two  right  lines,  reciprocal- polars  with  relation  to  the 
surface,  seen  from  the  pole  of  a  directive  plane,  appear  to  cut 
at  right  angles. 

*'  4.  Let  a  cone  be  described,  passing  through  two  plane 
ftections  of  the  surface  ;  it  will  intersect  a  directive  plane  in  a 
certain  conic  i  let  a  second  cone  be  described,  passing  through 
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I  tlus  conic,  and  bavingits  vertex  at  the  focus;  the  cyclic  planes 
I  of  this  latter  cone  will  pass  respectively  through  the  two  right 
I  lines  in  which  the  planes  of  the  two  sections  meet  the  directive 
I  ^ane. 

'  5-  Hence,  through  a  right  line,  situated  in  a  directive 
L plane,  draw  two  planes  cutting  the  surface  in  two  conies;  a 
I  eone  passing  through  these  two  curves  intersects  that  directive 
plane  in  a  certain  conic  :  now  let  a  cone  be  described,  passing 
through  this  conic,  and  having  its  vertex  at  the  focus;  this 
latter  cone  will  be  one  of  revolution,  and  its  principal  plane 
rill  pass  through  the  right  line  assumed  in  the  directive  plane. 
"  6.  Hence,  a  cone  enveloping  the  surface  intersects  a  di- 
rective plane  in  a  certain  conic;  a  cone  passing  through  this 
conic,  and  having  its  vertex  at  the  focus,  is  one  of  revolution ; 
and  its  principal  plane  passes  through  the  right  line  in  which 

»tfae  plane  of  contact  of  the  enveloping  cone  meets  the  direc- 
five  plane. 
J  "  7.  A  plane  curve  is  traced  oa  the  surface,  and  through  it 
B  cone  is  described,  having  its  vertex  at  the  pole  of  a  directive 
l^ne ;  this  cone  cuts  the  directive  plane  in  a  certain  conic  : 
now  let  a  second  cone  be  described,  passing  through  this  conic, 
and  having  its  vertex  at  the  focus ;  the  latter  cone  is  one  of  re- 
volution, and  its  principal  plane  passes  through  the  right  line 
Pin  which  the  plane  of  the  original  curve  intersects  the  directive 
plane. 
"  8.  If  a  cone  be  described,  having  its  vertex  at  the  focus, 
and  passing  through  a  plane  section  of  the  surface,  the  cyclic 
planes  of  this  cone  will  pass  respectively  through  the  two 
right  lines  in  which  the  plane  of  the  section  meets  the  two 
directive  planes  ;  and  the  directive  axis  of  the  cone  will  there- 
fore be  the  right  line  drawn  from  its  vertex  to  the  point  where 
the  directrix  is  cut  by  the  plane  of  the  section. 

"  9.  Hence,  any  plane  passing  through  the  directrix  iiitcr- 
Mta  the  surface  in  a  curve  such  that  the  cone  passing  through 
,  and  having  its  vertex  at  the  focus,  ia  one  of  revolution ; 


and  the  pnncipal  plane  of  that  cone  passes  through  the  direc- 
trix. 

"  The  above  properties  are  true  for  every  point  on  the  urn- 
bilicar  focal  of  the  surface,  with  the  directive  planes  and  direc- 
trix corresponding  to  that  point.  When  the  two  directire  planes 
coincide,  these  theorems,  suitably  modified,  reduce  to  known 
propertJes  of  the  non-modular  surfaces  of  revolution.  For  that 
particular  case  they  have  been  demonstrated  by  M.  Chasles, 
in  the  Transactions  of  the  Royal  Academy  of  Brussels  {Noa- 
veaux  Mhnoires,  tom.  v.)  In  the  general  shape  in  which 
they  are,  I  believe,  now  for  the  first  time*  given,  they  appear 
to  me  of  sufficient  elegance  to  merit  the  attention  of  geome- 
ters." 


*  "  Since  th«  above  note  was  read,  nj  ittenlioD  has  bnea  directed  to  a  paper 
'  Ob  the  Focal  Properties  of  Surfaces  of  the  Second  Ordor,'  bj  Dr.  Bootti 
in  the  FhJlosophical  Alsgaiine  for  December,  1810.  In  that  paper  be  Cana- 
dian as  analogous  to  the  foci  in  conic  secliuns  four  points,  which  be  ciJla  the 
fbei  of  the  sarfacc,  situated,  two  bj  tiro,  on  the  umbilical  diameters,  at  (Ss- 
tancoB  from  the  centre  equal  to  each  other  and  to  •».  where  ■  is  tfa«  lengtll  of 


the  umbilical  semi-diametur,   and  <■ 


-  (a  >  4  >  c.)    The  polar  plane* 

of  those  points  he  terms  the  '  directrix  plaaes'  of  the  surraee.  and  of  Ihew 
planes  the  two  which  intersect  in  a  directrix  of  the  principal  euL-tion  (a.  'i}are 
■  conjugate  directrix  planaa.'  The  foci  of  the  came  seclian  (a.  b)  he  call* 
tllD  '  focat  centres'  of  the  eurfacu.  Theso  definitions  being  prenused,  h* 
states  the  theorem,  that  if  from  say  point  of  the  surface  perpendiculars  b« 
lot  fall  on  two  conjugate  directrix  planes,  the  rectangle  under  those  perpen- 
diculars is  to  the  square  of  the  distance  of  the  point  from  the  corresponding 
focal  centre  in  a  constant  ratio.  But  he  does  not  observe  the  fact  whidt  givM 
the  nmbilloar  generation  its  chief  interest  and  value,  namelj,  that  the  *  foeal 
centru'  majr  traverse  (bo  focal  carve  on  which  it  lies,  the  '  directrix  planei* 
changing  along  with  it.  while  the  generated  surface  rcmaina  naBltered.  He 
then  proceeds  to  stntu  several  properties  of  his  '  focal  centres'  and  *  direc- 
trix planes.'  and  among  them  I  find  those  which  I  have  market)  (1),  (3),  (S), 
and  (0).  But  these  theorems  are  given  by  him  onlj  for  bis  two  '  fooal  tarn- 
tros'  Olid  hit  roar  '  directrix  planes  i*  whereas  the;  arv  realljr  prop«rtiM  of 
every  piunl  oo  thu  umbilicar  foca]  of  the  surfaec,  and  the  directive  planes 
cnrrospondlng  to  inch  point." 


The  following  metnonnidiiin  respecting  some  ancient  1 
scriptions  in  Scotland,  by  Mr.  John  Ramsay,  of  Heading  Hilt, 
Aberdeen,  was  read. 

"  Towards  the  end  of  January  last,  my  attention  was  di- 
rected to  an  inscription  on  a  portion  of  what  was  once  the  cross 
of  Sl.Vigean,  a  parish  of  Forfarshire,  contiguous  to  that  of  the 
town  of  Arbroath.  Through  the  medium  of  a  friend,  I  was 
permitted  to  inspect  a  handsome  lithograph  of  this  interesting 
monument  of  antiquity,  e:(ecuted,  1  understand,  under  the 
auspices  of  Patrick  Chalmers,  Esq.,  of  Auldbar,  a  gentleman 
not  ie«s  skilled  than  zealous  in  archieological  pursuits.  The 
cross  referred  to  is  thus  mentioned  in  the  Statistical  Account 
of  the  Parish  of  St.  kigean  (1845),  written  by  the  parochial 
clergyman,  the  Rev.  John  Muir:  '  In  the  churchyard  there 
formerly  stood  a  large  cross  over  the  grave  of  some  person 
of  eminence,  richly  carved  in  hieroglyphical  figures  of  the  kind 
found  on  sepulchral  stones  in  some  other  places  of  Scotland. 
The  cross  has  been  long  ago  demolished,  but  the  stalk  re- 
mains, with  characters  at  the  base  hitherto  undeciphered' 

"  I  entirely  concur  in  the  opinion  of  the  reverend  writer, 
that  the  cross  in  question  was  monumental.  Such  sepulchral 
monuments  were  common  about  the  period  to  which  the  cross 
of  St.  Vtgean  seems  to  belong.  A  comparison  of  some  of  its 
ornaments  with  those  of  other  crosses  of  the  same  kind,  sug- 
gests that  it  was  the  production  of  the  latter  part  of  the  tenth 
century.  The  peculiar  and  beautiful  interlacery  in  the  com- 
partment immediately  above  the  inscription,  and  on  one  of  the 
,^ir»  of  the  cross,  is  of  kindred  character  with  that  which  is 
exhibited  in  similar  monuments  of  the  same  era,  sketches  of 
which  are  given  in  Mr.  Pelrie's  valuable  Essay  on  the  Eccle- 
siastical Architecture  of  Ireland.  I  observe  that  it  is  stated,  in 
the  Account  of  the  parish  already  referred  to,  that  St.Vigean 
lived  in  the  latter  part  of  the  tenth  century  ;  and  that  he  bad 
hifl  restdcDce  in  the  neighbourhood  of  the  spot  where  the  croM 
fbrmerl]-  stoo*!-     '  His  original  chapel  and  hermitage  were  M 


Grange  of  Conan,  where  there  are  a  small  grove,  anc!  founda- 
tions of  a  ctiapel,  and  also  a  most  copious  fountain,  wbicfa  pre- 
serves his  name.  Three  or  four  acres  of  land  contiguous  to 
tliescare  by  tradition  held  as  belonging  to  the  chapel.' 

"  May  it  not,  then,  be  not  unreasonably  inferred,  that  tliis 
monument  marked  the  place  of  St.  Vigean's  sepulture?  This, 
of  course,  is  merely  a  conjectural  suggestion, — at  all  events  the 
cross  is  evidently  the  monument  of  some  person  of  dIsUiiction. 
Of  the  personal  history  of  this  saint  I  Icnow  nothing ;  but  1 
think  it  not  improbable,  that  he  was  of  Irish  origin  or  coo- 
ne^ion.  From  the  similarity  to  like  monuments  in  Irebind, 
of  the  cross  referred  to,  and  of  others  in  Forfarshire,  and  the 
adjoining  districts,  not  to  mention  the  round  towers  at  Aber- 
nethy  and  Brechin,  it  is  evident  that  Irish  missionaries  were 
intimately  connected  with  those  parts.  The  inscription,  ac- 
cording to  my  copy  of  it  is  as  follows  : 


c  i-R  o  r  c  e  M  ! 

. 

r  }i  e 

u  o  R  e 

c 

c  c  c 

E  O    R  •  > 

• 

cur 

J 

"  The  above  inscription  appears  to  be  partlyin  the  old  Irish, 
and  partly  in  the  Roman  character.  I  take  the  alphabet  of 
the  former  from  Armstrong's  Gaelic  Dictionary.  This  mixed 
eharactcr  of  the  inscription  is  quite  common  in  monuments  lic- 
longing  to  a  period  prior  to  the  distinctive  fixation  of  alphabets, 
established  in  later  times,  particularly  after  the  introduction  of 
printing.  Supposing,  as  is  not  improbable,  that  the  aboriginal 
ulphubets  of  Britain  and  Ireland  had  been  lost  sight  of  in  the 
diirkness  attendant  on  social  convulsion,  so  remarkably  coin- 
cident either  with  the  extermination  of  the  order,  or  the  decay 
of  the  influence,  of  the  pagan  priesthood  ;  a  renewed  acquaint- 
ance with  the  use  of  letters  was  only  to  be  derived  from  (m-w 
sources,  either  from  the  Romans,  or  from  the  early  Christian 
missionaries. 


'  Hence,  I  believe,  it  comos  lo  pass,  that  the  mosl  ancient  ] 
'  satire  ingcriptions  in  Britain  {aee  liorlase)  arc  tn  llic  Roman 
character.  Subsequently,  some  letters  were  borrowed  from  the 
Greek,  by  the  Christian  missionaries,  owing  to  their  acquaint- 
ance with  the  original  language  of  the  New  Testament.  In  all 
writings  and  inscriptions,  then,  of  the  earlier  mediieral  timeS) 
we  may  naturally  eapect  a  mixture  of  Roman  and  Greek 
^diaracters.  Hence,  the  strong  similarity  of  the  old  Irish  to 
I  llie  old  Anglo-Saxon, 

'  *'  This  premised,  I  proceed  further  to  observe,  that  the 
inecription  above  noted  seems  to  be  only  part  of  that  wfaicli 
originally  belonged  to  the  cross  of  St.Vigcan.  I  conjecture, 
for  reasons  which  will  afterwards  more  clearly  appear,  that  the 
Jir»t  part  must  have  been  cut  on  the  top  of  the  cross,  above  the 
interlacery,  which  is  now  lost.  It  was  not  unusual  to  divide 
such  inscriptions  into  two  parts.  An  instance  of  such  arrange- 
ment is  to  be  found  in  Borlase's  Antiquities  of  Cornwall, 
pp.  399,  400.  Further,  in  monuments  of  the  age  to  which  the 
cross  of  St.  Vigean  belongs,  the  beginning  oi  the  inscription  was 
usually  prefixed  with  a  small  cross,  cither  bo  (+)i  oi'  so  O); 
but  this  is  wanting  in  the  portion  of  the  inscription  referred  to. 
Taking  all  these  circumstances  into  account,  I  venture  to  re- 
store the  inscription  (for  it  has  evidently  suffered)  as  follow 

C  I-R  O  r  C  e  M  /■  1/ 
T  P€  u  o  Rec 

eCCEORP^O 
Clil>  A  NIM  A, 

,  using  Roman  capitals: 

CHBOS.  TEMPP 
S.  DEVORET 
E  T.  T  E.  OB.  P  li  0 
C  U  !■  A  N  I  M  A. 

I  do  not  pretend  to  give  the  original lettem  or  rontrae*^ 
,  which  time  or  accident  seems  to  have  effaced  from  t 


I 


inscription.  It  is  impossible  to  determine  what  selection  the 
<itone-c-utter  tn.iy  have  made  in  his  drafts  on  the  Roman  Knd 
Irish  alphabets.  At  all  events,  he  must  have  so  managed 
Aiatters,  as  to  confine  his  work  within  the  prescribed  limitH. 

*'  I  translate  the  above  as  follows  : 

"  '  O  .'  Cross  f  Time  mai/  destroy  thee,  too  !  Pray /or  hi* 
(the  person  named  in  t\ie_first  part  of  the  inscription)  mmi/  .'' 

"  Now,  there  is  a  singularity  in  this  inscription :  tiie  first 
word  f  Chros)  is  G^eUc,  and  the  rest  are  Latin.  How  may  this 
be  accounted  for  ?  The  ancient  Gselic  term  for  a  cross  is  croa 
The  vocative  is  formed  by  aspirating  the  nominative  ioto 
chro».  To  write  the  Latin  crux  with  the  Irish  character  was 
impossible.  The  aliihabet  lias  no  x,  and  the  sound  of  this  let- 
ter is  foreign  to  the  Gielic  language.  Hence,  instead  of  Saxe- 
nach,  we  have  Sassenach.  Thus  there  was  an  obvious  neees- 
sitp  for  using  the  vocative  of  the  Gselic  word,  cros. 

"  X  conjecture  that,  as  was  usual  in  sucli  cases,  the  first  part 
of  the  inscription  contained  the  name  of  the  person  to  whose 
memory  the  cross  was  erected.  Thus,  the  part  above  deci- 
phered would  he  a  very  natural  sequence.  It  is  marked  by 
idl  that  touching  simplicity  which  is  characteristic  of  inscrip- 
tions on  monuments  of  the  same  era,  noticed  by  Mr.  Petrie. 
whose  accurate  and  tasteful  researches  have  thrown  so  much 
light  on  some  of  the  darkest  and  most  interesting  points  of 
Gaelic  antiquities. 

'<  Of  the  devices,  animals,  &c.,  on  the  back  of  the  cross,  I 
shall  not  here  speak,  as  my  present  business  is  with  the  in- 
scriptions. Suffice  it  to  say,  that  I  think  I  coaM  prove  that 
aome  of  these  devices  are  borrowed  from  monuments,  still  ex- 
tant in  Scotland,  the  age  of  which  exceeds  that  of  the  cross  by 
many  centuries. 

"  The  ne.tt  inscription  which  I  shall  notice  is  that  on  an 
ancii-nt  monument  in  the  Church  of  Fordun.  Fordun  is  a 
pariiih  of  Kincardineshire,  the  county  immediately  north  of 
Forfarshire.    Kinc:irdinesbire  is  sometimes  called  the  Menrns, 


I 
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iKid  its  people,  '  the  men  of  the  Meams.'  In  the  old  Irish 
Annals  they  are  called  'firi  iia  Moeme.'  There  are  many 
ioteresting  particulars  connected  with  the  parish  ofForduri. 
John  rie  Fordun,  author  of  the  Scolichronicon,  was  cither  a 
native  of  it,  or  resided  there,  when  he  wrote  his  History  of 
Scotland.  It  was  the  native  parish  of  George  Wisliart  the 
Scottish  martyr ;  of  the  eccentric  Lord  Monboddo  ;  and  of 
Beattie,  author  of '  the  Minstrel.'  Further,  it  was  the  locale 
of  the  famous  shrine  of  St.  Palladius.  The  remains  of  Paldg 
Chapel  are  still  standing ;  there  ia  still  Paldtj,  or  Pady  Fair ; 
and  there  is  a  well  in  the  minister's  garden,  called  St.  Palla- 
dius' Well,  Some  will  have  it,  that  the  famous  Saint  actually 
Jived,  died,  and  was  buried  here.  I  am  not  sufficiently  ac- 
quainted with  our  early  ecclesiastical  history  to  give  any 
opinion  on  the  subject ;  but  I  am  disposed  to  agree  with  iho>'e 
who  think  that  Pady  Chapel  was  built,  not  by  the  Saint,  but 
by  some  of  his  Irish  disciples,  who  came  to  this  part  of  Scot- 
land, probably  with  some  of  his  relics.  His  mission  certainly 
was  to  Ireland,  •  ad  Scotos  in  Christum  credentes.'  The 
earlier  Christian  churches  in  this  quarter  were  certainly  Co- 
lumbati ;  but  some  may  have  been  of  Niniatt,  or  Patladian 
origin.  Even  at  the  early  period  referred  to,  the  spirit  of  ec- 
clesiastical rivalry  seems  to  have  been  at  work.  At  all  events 
4lie  chapel  of  St.  Pslladius  was  always  accounted  the  mother 
church  of  the  Mearns. 

"But  to  come  to  the  matter  in  hand:  the  ancient  monujnent 
to  which  I  refer  (some  account  of  whicli  was  first  given  by  the 
late  Professor  Stuart,  of  Marlschal  College,  Aberdeen),  was 
first  observed  upon  taking  down  the  old  church  of  Fordun, 
some  sixty  years  ago.  '  It  had  been  placed  horizontally  as  a 
base  for  the  pulpit  to  rest  on,  and  was  considered  of  so  little 
consequence,  as  to  be  thrown  aside  for  many  years  into  the  old 
chapel  of  St.*  Palladius,  hard  by.'  This  old  church  of  Fordun 
was  so  old,  that  it  was  new  roofed  about  360  years  ago.  After 
lying  neglected  for  a  long  time,  the  old  stone  attracted  the 
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attention  of  tlic  parish  minister,  who  Iiail  it  cleanL'ii,  ami  u 
drawing  uf  it  taken.  The  material  is  a  very  coarse  free-stoni.'. 
The  dimensions,  five  feel  one  inch  in  lengtii,  by  two  feet  eleven 
inches  broad,  thickness  fully  four  inches.  It  is  carved  on  one 
side  only.  The  embiematicul  devices  are  throe  figures  on  horse- 
back, a  greyhound,  a  wild  boar,  a  serpent,  or  dragon  ;  and  the 
peculiar  spectacle  device 
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like  that  on  other  old  monuments  in  the  north  of  Scotland. 
To  these  1  do  not  refer  at  present ;  my  business  being  with  the 
inscription.  Professor  Stuart  makes  it  probable  that  this  mo- 
nument commemorates  the  assassination  of  King  Kenneth  III., 
in  the  year  994.  His  Majesty  is  said,  by  our  historians,  to 
have  been  assassinated  at  the  instigation  of  Finele,  "daughter," 
says  the  Professor,  '*  of  Crucbne,  Maormor  of  Angus,"  This 
should  be  the  Cruithne  (Pictiah)  Maormor  of  Angus.  The 
royal  residence  was  at  Kincardine.  In  the  neighbourhood  are 
Strath- Finella  and  Den-Finella.  In  this  case,  history  is  con- 
firmed by  tradition  and  topographical  etymology,  A  drawing 
of  the  fragmentary  inscription  will  be  found  in  the  Archixoto- 
ffia  Scotica,  vol.  ii.  p.  315. 

*'  There  has  been  another  line,  if  not  more,  above  what  re- 
mains, and  I  do  not  pretend  to  be  able  to  decipher  that  with 
certainty  ;  but  it  strikes  me  that  it  looks  like  Kenkardin  or 
Kinkardin,  the  name  of  the  royal  residence.  It  is  to  be  ot 
eerved  that  the  costume  of  the  human  figures  on  this  monu- 
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I  vent  is  exactly  the  same  as  that  of  the  only  human  figure  on 
I  Jtbe  cross  of  St.  Vigean,  belonging,  as  I  conjecture,  to  the  game 

wriod. 
^t  "  The  next  inscription  which  I  shall  notice  is  that  on  one 
j  monument  which  was  found  some  years  ago  in  the  parish 
J-of  Insch,  Aberdeenshire.  The  dimensions  of  the  stone  are 
I  feet  by  one  foot  eight  inches.  The  inscription  runs  along 
the  central  lenijth  of  the  stone.     It  ia — 

ORKCSPRVlHKOflRyiDVLFl.'S/^CeHDOCIS: 

■  This  is  evidently  : 

■  Orate  pro  Anima  Itadul/ihi  SacerdoCis. 

The  characters  shew  the  intluence  of  Anglo- Saxonism  at  the 
period  when  the  monument  was  executed.  There  are  good 
grounds  for  believing,  that  it  was  placed  over  the  grave  of 

mMadalph,  Bishop  of  Aberdeen,  who  died  in  l^-IT. 

t  "  I  have  been  induced  to  give  the  above  specimens  of  an- 
cient inscHptiona  in  Scotland,  in  the  hope  that  they  may  incite 
the  able  and  zealous  archseologiats  of  Ireland  to  direct  their  at- 
tention to  the  subject.  There  are  other  inscriptions  in  this 
country  of,  perhaps,  greater  interest,  to  which  I  forbear  to 
refer;  partly  because  I  confess  my  entire  ignorance  of  their 
nature,  and  partly  because  I  believe  they  have  already  at- 
tracted the  notice  of  members  of  your  Academy,  from  whom, 
if  from  any,  the  interpretation  of  those  inscriptions  maybe 
expected. 

"  Between  the  antl<juities  of  Ireland,  and  those  of  the  north 
of  Scotland,  there  are  many  points  of  interesting  connexion. 
The  aborigines  of  both  countries  belonged  to  the  same  great 
family  of  the  human  race  ;  both  remained  almost  equally  in- 
tact by  the  ambition  of  ancient  Rome ;  neither  had  to  bow  the 
neck  to  the  yoke  of  the  old  Saxons ;  both  were  harassed  by 
the  Danes ;  and  while  the  Picts  were  compelled,  partially, 
to  Buccumb  to  warriors  of  Irish  descent,  it  was  to  n 
I'TOL.  III.  2  Q 
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of  Irish  origin  that  they  owed  their  first  acquaintance  with 
the  Gospel  of  Peace  I  In  both  countries  are  still  to  be  founii 
many  memoriah  of  aboriginal  times,  which  had  once  their 
resemblances  in  England,  but  which  have  there  disappeared 
under  "the  tramplings  of  three  conquests,"  and  the  marcfi 
of  modern  improvement.  1  refer,  particularly,  to  those  re- 
mote times  when  Druidism  bore  its  mystic  sway.  Its  usages 
yet  linger  in  customs  of  popular  superstition,  although  obli- 
vion has  long  since  fallen  on  the  meaning  attached  to  them  by 
a  crafty,  powerful,  and  domineering  hierarchy.  Many  an  age 
has  passed  since  its  oracles  became  dumb  ;  but  the  nomencla- 
ture of  its  religious  creed  is  still  employed  to  express,  by  the 
unwitting  Gael  of  the  present  day,  some  of  the  mysteries  of 
his  purer  faith  I  We  have  still  the  mysterious  "  temple,"  with 
its  massive  "  cromlech,"  the  poetry  of  the  solitary  moor,  and 
seldom-trodden  height, — many  of  which  have  been  protected 
by  our  landed  proprietors,  with  commendable  feeling,  disre- 
garding not  the  protest  against  eviction  of  those  adacripta 
gleb(Bf  and  refusing  to  abandon  to 

'  Hands  more  rude  than  wintry  winds,' 
relics  which  have  braved  the  buffetings  of  countless  storms." 


Mr.  Petrie  remarked,  that  he  thought  the  Academy 
should  feelgreat  pleasure  at  every  effort  made  by  the  Scottish 
antiquarians  to  illustrate  their  antiquities,  which  were  so 
intimately  connected  with  those  of  Ireland  ;  and  that  they 
should  be  grateful  to  Mr,  Ramsay  for  communicating  to  their 
Institution  his  very  ingenious  attempt  to  decipher  and  ex- 
plain the  remarkable  inscription  at  St.  Vigean's. 

Mr.  Pelric  regretted,  however,  being  obliged  to  state,  that 
he  could  not,  by  any  means,  concur  either  in  Mr.  Ramsay's 
reading  of  this  inscription,  or  his  conclusions  as  to  its  age. 
He  did  not  believe  that  there  were  any  abbreviations  of  words, 
or  varieties  of  language  or  alphabetic  writing,  in  it,  such  as 
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Mr.  Ramsay  supposed ;  or  that  the  inscription  was  in  any 
way  imperfect,  or  originally  connected  with  another  on  the 
oame  cross,  now  destroyed.  Mr.  Petrie  further  stated,  that, 
having  been  kindly  supplied  with  two  rubbings  of  this  in- 
scription, one  from  Mr.  Chalmers  of  Auldbar,  through  his 
friend  Mr.  Worsaae,  and  the  other  from  Mr.  C  Inne§,  the 
able  Secretary  to  the  Royal  Scottish  Society  of  Antiquaries, 
he  had  given  a  good  deal  of  attention  to  them,  and  had  been 
■o  far  successful  as  to  read  with  certainty  nearly  one-half  of  it. 
As  he  still  hoped,  however,  to  be  able  to  master  the  whole, 
and  to  present  the  results  to  the  Academy,  he  would,  on  the 
present  occasion,  content  himself  with  remarking,  that  the 
inscription  was  unquestionably  one  connected  with  the  Pictish 
history  ;  and  that,  as  might  be  expected  in  a  country  where 
the  literature  had  been,  confessedly,  entirely  in  the  hands  of 
Irish  ecclesiastics,  the  letters  of  which  it  was  composed  were 
wholly  of  that  description  usually  called  Irish,  though,  in 
reality,  only  the  corrupt  form  of  the  Roman  alphabet,  general 
in  Europe  during  the  fifth  and  some  succeeding  centuries. 
In  proof  of  these  conclusions  he  exhibited  a  tracing  from 
the  rubbing  of  the  first  line  of  the  inscription  (of  which  the 
following  is  a  copy),  and  which  plainly  gives  the  name 
Drosten. 

cinortren- 

This,  Mr.  Petrie  remarked,  was  peculiarly  a  Pictish  name, 
id  was  equally  connected  with  the  ecclesiastical  as  with  the 
regal  history  of  Scotland.  It  was  a  diminutive  of  the  name 
Drust,  so  common  in  the  list  of  the  Pictish  Kings,  and  was 
that  of  a  Pictish  ecclesiastic  who  flourished  in  the  sixth  century, 
and  who  was  spoken  of  in  St.  Adaninan's  Life  of  St.  Columba. 
Whether,  however,  the  St.  Vigean's  monument  or  cross  was 
erected  to  this  Drosten,  or  one  of  the  others  of  later  date  re- 
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cordi?(l  in  I'it-lisli  and  Irish  authorities,  Mr.  Petrie  would  noi 
ihen  oiTcT  an  opinion,  though  he  had  no  hesitation  in  stating 
that,  from  the  forma  of  the  letters,  he  had  no  doubt  that  the 
inscription  was  of  an  age  some  centuries  earlier  than  that 
ascrihed  to  it  hy  Mr.  Ramsay. 

An  extract  was  read  from  a  letter  addressed  to  Sir  William 
Hamilton  hy  Lieutenunt  Stecvenson,  on  a  mode  of  ascertaining 
the  general  state  of  the  weather  for  any  spring  and  summer 
from  the  general  state  of  the  preceding  winter. 

The  writer  is  of  opinion  that  the  prevalence  of  westerly 
winds  and  rain,  during  our  wet  summers,  arises  from  the  pre- 
sence in  the  Atlantic  Ocean  of  a  greater  quantity  than  usual  of 
ice,  brought  southwards  by  currents  from  the  Arctic  regions. 


Hobert  Ball,  Esq.,  Treasurer,  read  an  abstract  of  the  Ac- 
counts of  the  Academy,  for  the  Year  ending  3l8t  of  March, 
1847,  which  was  ordered  to  be  printed  in  the  Proceedings, 
(Kee  .Appendix,  No.  X.) 
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May  lOih,  1847- 

REV.  HUMPHREY  LLOYD,  D.  D.,  President,  in  llie 
Chair. 
Edward   Barnes,   Esq.,   and    Henry  I'reke,    Esq.,    were 
elected  Members  of  ihe  Academy. 

The  Rev.  Charles  Graves  read  the  following  note  on  the 
development  of  a  function  in  factorials  of  the  variable  upon 
'hieh  it  depends. 

The  process  of  integration  for  factorials  being  simpler  than 
that  for  powers,  in  the  inverse  calculus  of  finite  diiferences, 
we  sometimes  have  occasion  to  resolve  a  proposed  ftinction  of 
into  a  series  of  the  form 

and  we  may  readily  determine  the  coefficients  Aq,  a,,  Aj,  a^, 
&c.,  by  making  x  successively  equal  to  0,  1,  2,  3,  &c.  In 
this  way  Sir  John  Herschel,  in  his  Collection  of  Examples  <if 
the  Applications  of  the  Calculus  of  finite  Differences,  haa 
solved  the  more  general  problem  of  developing  a  function  f  (x) 
in  a  scries  of  factorial  terms  of  the  form 

Ao  +  Aj  (x-/)  +  Aa(z-y;)  (X  -/,)  +  &C. 

»  (x)  being  any  function  whatever  of  x,  and^,^  &c.,  parti- 


totbe 

to  have  ad- 
jabang 
dflttrlythehw 
Tbcy  fornisli, 
totwepmmdng 
il  h  for  tkis 
oa  aeoooal  of  amy  oovdtf  in  the  le- 
»ll5  airired  at.  dot  ifccy  an  oov  aaboutled  to  the  ootiee  of 
McBben  of  the  AeUemj. 

I.  EBpl«»jrii^  «*  to  jpMOf  the  opoatioo  which  diangiei 
F  (x)  into  F  (x+1)  we  are  catitied  to  write 

F  (x  +  a)  sriT  F  (x)  aad  F  (a)  =  iT  F  (o). 

But  a  is  known  to  be  cqaivaknt  to  1  +  ^  >  ^^  nay  there- 
fore write 

F(n)  =  (l  +  A)-F(o); 

or,  with  the  right-hand  member  of  the  equation  deTeloped, 

r(,)  =  r(o)  +  ^«+^>,(.-I)  +  &c.    (1) 

A  particular  case  of  this  theorem  is  commonly  given  in 
treatises  on  the  calculus  of  finite  differences,  viz. : 

^  =  ^x  +  ^x(x_l)+&e. 

And  indeed  the  theorem  itself  may  be  derived  from  the 
fundamental  expression  for  «x+«  by  making  x  =  0. 


*  Arbogast,  in  his  Calcul  des  Derivatiomt,  has  appropriated  the  letter  K 
to  thi«  use,  as  being  the  initial  of  the  word  Etat;  and  in  so  doing  he  has  been 
followed  by  recent  writers.  But  against  this  usage  it  may  be  objected  that 
the  symbol  e  is  now  devoted  to  a  different  office  in  the  theory  of  elliptic  func- 
tions. And,  on  the  other  hand,  there  seems  to  be  a  peculiar  fitness  in  denot- 
ing by  II  that  operation  which  changes  u   into  u 
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II.  If  we  take  the  differential  coeflBcient  of  x",  and  mul- 
tiply it  by  Xy  the  result  will  be  x"  it ;  that  is  to  say, 

ax 
and  as  a  consequence  of  this  equation,  we  shall  likewise  have, 

aj»  F  («)  =  F  \x—j  af.  (2) 

In  the  right-hand  member  of  this  equation,  let  us  put 
1+^—1  in  place  of  X ;  and  then  expand  by  the  binomial 
theorem ;  the  result  will  be 

x^F(n)  =  T[x-y^ i '*  + 1:2 '*^^"-*) 

-f  &c.  (3) 

The  coefficient  of  w  {n — 1)  .  .  .  («— w-f-l)  in  this  deve- 
lopment  will  be 

-5-^ — lx«F(m)  -  mx^-^F{m  —  \)+^^^'7—x'^h{m^2)^8ic.  I 

and,  if  we  now  suppose  xzz  1,  we  shall  have  the  development 
of  F  (n)  in  the  desired  form  ;  the  coefficient  of  the  factorial 
w(«— 1) (n— »i+  1)  being 

j^F(,«)-mF(«.-l)+-L^F(,«-2)-&c.j 

Comparing  the  two  expressions  (1)  and  (*j)  we  find,  as  we 
ought  to  do, 

A"*  F  (o)  =  F  (iw)  -  m  F  (m  —  1)  +  — Vo —  F(m— 2)-&c., 

a  formula  which  might  be  obtained  directly  by  making  xzzO 
in  the  fundamental  equation  of  the  calculus  of  finite  differences, 

,   m  (tn  —  1)  J, 

A"*  ttx  =  Us^n—ntUj^^n^  1  H ^^^ Mx+m-i  —  «C- 


1.2 


&C.    (4) 
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By  the  aid  of  the  symbol  («^  we  may  obtaiii  another 

interesting  development     In  virtue  of  the  eqmitioD  (S)  we 
have 

e  *«"z=  «»•*■  =  (€»«)■. 
It  is  plain,  then,  that  the  symbol 

operates  on  any  funetion  of  x  by  changing  s  into  e^  x ;  that 
is  to  say, 

f(€*x)  =  e  *f(«); 
whence,  developing  the  right  hand  member,  we  g^t 

f(«*«)  =  f(«)+ J A  +  -^ j-^ A«  + 

As  TayIor*s  theorem  gives  the  altered  state  of  v  («),  after 
X  has  received  an  increment  A,  so  the  theorem  jnst  annoonced 
exhibits  the  new  value  of  f  («)  after  x  has  been  multiplied  by 
a  number  whose  logarithm  is  A  ;  the  series  in  both  cases  being 
arranged  according  to  ascending  powers  of  A. 

In  executing  the  operations  indicated  in  the  development 

(4)  it  must  be  remembered  that  ( ^^J  is  not  equivalent  to 

or*  T3  but  to  a;  —  a;  — ;  and  so  on  for  the  other  powers  of  the 

symbol.  Neglecting  to  make  this  distinction  we  should  get  the 
development  of  f  (a;+a;A)  instead  of  f  (c*a?).     The  actual  re- 

lation  between  the  symbols  af  ^-^  and  ^  5-  is  obtained  immedi- 
ately from  the  equation  (2)  which  gives  us 


Sir  John  Herschiil  has  given  the  following  ihoorein,  which 
enabtes  us  to  develope  f  (e*)  in  a  series  of  ascending  powcra 
of  A  when  such  a  development  is  possible  : — 


'  1 


F(l  +  A)o^+&c. 


Conipanng  this  with  the  one  given  above,  we  obtain  thu 
Kfellowing  theorem  : 

tiie  help  of  which  we  arrive  at  a  still  more  general  one,  ^^^^ 

/[x~)  F  (I)  =  ,■  [I  (1  +  i)]/W.  ^H 

Sir  William  R.  Hamilton  wished  to  be  allowed  to  remind 
ihe  Academy  that  he  had  communicated  to  them,  in  1831, 
another  extension  of  Herschel's  Theorem,  which  was  pub- 
lished in  the  seventeenth  volume  of  the  Transactions  (page 
236),  namelyi  the  following  : 

r  v'/<Ko')=/(i  +  i)v' »(»'))% 

irliere  the  accents  in  the  first  member  might  have  been  omitted, 
and  where  p'  denoted  any  combination  of  differencings  and  dif- 
ferentiatings,  performed  with  respect  to  (/,  and  generally  any 
operation  with  respect  to  that  accented  zero,  of  which  the  sym- 
bol might  indifferently  follow  or  precede/(l  +  A)i  asasym- 
bolic  factor.     By  making  i^  (o')  =  t'",  and  v' ^z  d",  where 

d'=  —   the  theorem  of  Ilerschel  is  obtained.     A  much  less 

rfw'f 

general  formula  was  cited  as  *'  Hamilton's  theorem,"  in  the 
last  Number  of  the  Cambridge  and  Dublin  Mathematical 
Journal,  namelyi  the  following: 

/W=/(i  + A)j"; 

which  had,  however,  been  also  given  in  Ihe  same  short  paper 
of  1831. 


Thu  Rev.  Charles  Gra 


^shibited  a'l  ancient  golil  ana- 
>  the  Earl  of  Lcitrim,  of  which  the  foilo*- 


inent,  belonging  to  t 

ing  description  is  given  in  Vallaiicey's  CoUectaiieu,  Vol.  V.. 

p.  90: 

"  Mr.  Burtan  CoiiynghHm  has  now  in  liis  possession  odp  ul 
those  double  cupped  patera,  described  nnd  engraved  in  the  l^ih 
Number  of  ihe  CalleclBnea.  The  instrument  is  of  gold,  was  founii 
in  the  comity  of  Mayo,  and  weighs  about  six  guineas.  On  the  out- 
side of  one  cup  is  an  Ogham  inscription ;  on  the  outside  of  llie 
other  an  inscription  in  the  Phtenician  or  Estriingelo  charBct^.— 
See  PI.  HI-, — where  the  cups  are  reversed  to  show  the  inscripuuD, 
The  Phcenician  word  is  composed  ot  ihe ^ in.  Lamed,  Tan,  ^lepli. 
i.  e.  Wybv,  i.  e.  ^-llfit  or  Olta,  signifying  an  holocauat.  This  con- 
firms my  former  opinion,  that  these  instruments  were  used  in  sacru 
ficea.  The  Ogham  characters  are  UOSER,  Uoeer,  Oair,  or  r*ar. 
the  Sun,  the  principal  deity  of  the  pagan  Irish.  The  numea  Aesar. 
jlosar,  freijuently  occur  in  ancient  Irish  MSS.,  which  are  alwsjs 
translated  God." 

Mr.  GravcH  stated  that,  whilst  ht  recognised  the  goM 
ornament  itself  as  being  a  genuine  and  a  very  fine  specimen 
of  the  ancient  manillse,*  of  which  many  are  preserved  in  tbu 
Museum  of  the  Academy,  he  was  forced,  after  a  careful  esami- 
nalion  of  it,  to  pronounce  the  inscription  to  be  a  forgery  of  com- 
paratively recent  date.  For  this  conclusion  he  assigned  the 
following  reasons : 

Faint  tracings  of  all  the  characters  scratched  upon  the  sur- 
face, as  if  to  serve  as  a  pattern  to  be  copied  by  the  engravefi 
arc  still  quite  visible.  There  can  hardly  be  a  doubt  but  that 
casual  attrition,  and  the  action  of  the  atmosphere  or  earth  foe 
a  thousand  years  orjnorc,  would  have  effaced  such  marks. 

The  inscribed  characters  have  a  sharpness  which  is  not 
to  be  seen  in  ancient  work,  even  though  c^iccuted  in  gold.  AH 
the  original  devices  which  appear  on  ancient  gold  urljclc^ 


*  Sen  Sir  Williiim  Belham's  paper 
pf  Ihe  Ackdctny.  vol.  xvit. 


g  Moii*T,  in  Iho  TraDssciimi) 
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posnesa  a  peculiar  mtUowne'is,  from  the  aclioii  of  tlie  causes 
just  allufteci  to. 

These  characters,  mnrcover,  have  plainly  been  cut  with 
a  graver,  such  as  is  employed  at  the  present  day.  But  no 
traces  appear,  on  genuine  antique  Irish  ornaments,  of  the 
use  of  such  an  instrument.  The  lines  and  patterns  on  them 
seem  lo  have  been  laboriously  scratcheil  with  a  point  rather 
than  cut  in.  The  conclusiveness  of  these  reasons  is  main- 
tained by  the  judgment  of  Mr,  West,  the  eminent  jeweller,  to 
whom  Mr.  Graves  applied  for  his  opinion  on  the  subject.  So 
many  valuable  relics  of  antiquity  have  passed  through  his 
hands,  at  different  times,  that  his  opinion  oii  a  point  of  this 
kind  ought  to  be  nearly  decisive. 

Mr.  Graves  further  remarked,  that  the  characters  said  by 
Vallaiicey  to  be  "  Phisnician  or  Estrangelo,"  are  neither  the 
one  nor  the  other ;  and,  what  is  more,  in  the  scanty  remains  of 
Phoeniciait  literature,  which  have  been  collected  by  Geaenius 
and  Hammaker,  we  meet  with  no  such  word  as  Olla,  meaning 
a  holocaust.  As  for  the  word  Aesar,  which  Vallancey  pro- 
fesses to  find,  though  somewhat  deformed,  in  the  Ogham  in- 
scription, Mr.  Graves  asserts  that  it  does  not  frequently  occur 
in  ancient  Irish  MSS. ;  on  the  contrary,  it  is  so  rare  that,  with 
the  aid  of  the  most  accomplished  Irish  scholars,  Mr.  Graves 
has  not  yet  succeeded  in  finding  a  single  instance  of  its  use, 
except  as  it  occurs  in  O'Reilly's  and  Shaw's  Dictionaries.  It 
certainly  is  an  Etruscan  word,  meaning  God,  and  it  may  have 
found  its  way  into  Irish  glossaries,  though  not  belonging  to 
Ufae  Irish  language. 

r  In  order  to  show  how  unsafe  a  guide  Vallancey  is  in  what 
■  relates  to  Ogham  writing,  or,  it  might  be  added,  in  any  mat- 
ter of  Irish  archfeology  or  philology,  Mr.  Graves  referred  to 
a  passage  which  occurs  in  the  tract  on  Oghams,  preserved  in 
the  Book  of  Ballymote.  This  passage  stands  thus  in  the 
original  {Book  of  Ballymote,  f.  168) : 


"  Qraip  ojjoim  Ojtnci.  Pla- 
raijio^aimlAiii  noj\;ianOj^nia. 
Ipi  J""  "noppo  in  c^on.i  ni  |ic 
l-cpiBao  tpi  ojaim  .1."  kc. 


"  The  father  of  Ogham  was 
OgmH ;  the  mother  of  Ogham  wai 
the  band  or  knife  of  Ogma.  Tliit 
indeed  was  the  first  thing  thai 

was    written    through    Ogham, 
viz.."  ficc. 

The  meaning,  as  is  quite  plain  from  the  coniext,  beio^, 
thut  Ogma  was  the  inventor  of  the  Ogham  character,  ami 
that  the  instrument  with  which  he  first  executed  it  van  hit 
own  hand  or  knife.  VaUancey,  in  his  Essay  on  ike  Ogham 
Writing  of  the  Ancient  Irish  (^Collectanea,  vol.  v.  p.  79), 
gives  the  following  reading  and  version  of  the  same  words : 


"  AliiirOj/aim,Oi/ma;  ma- 
ihar  Oga'tm,  Ldm,  no  Scian 
Ogma.  la  ti  S6111  in  ceadna  .- 
.<,»  ro  gerihtor  Iri  Offam,"  ^r. 


••  The  father  of  Ogwra  was 
Ogma,  his  mother's  name  vai 
Lam,  or  Scinn  Ogma  (the  help- 
mate of  Ogam).  Tlie  same  it 
called  Sum :  he  wrote  hia  own  I 
name  in  three  Oghama,"  &c- 

Here  it  will  be  seen  that  Vallancey  has  introduced  two 
imaginary  personages,  Som  and  Lam,  neither  of  whom  were 
thought  of  by  the  Irish  writer  ;  and  he  expends  a  vast  quan- 
tity of  irrelevant  erudition  in  making  out  this  Som  to  be  a 
Theban  (Egyptian)  Hercules,  and  Lam  to  be  the  daughter  of 
Belus  and  Libya.  "  This  helpmate"  [of  Ogam]  he  adds,  "  was 
named  Ldm,  or  Lamia,  which  signifits  a  horrid,  dreadful  mon- 
ster; hence  must  have  arisen  the  Grecian  story  of  Hercules 
having  begotten  Scythes,  the  progenitor  of  the  Scythians,  on 
the  body  of  a  monster,  half  woman,  half  serpent.  A  fable 
which  gained  ground  wherever  the  Scythians  went, — from 
Scythia  to  Tartary,  China,  and  Japan." 

It  ought  to  be  added  that,  by  tampering  with  two  other 
parages  in  a  like  way,  Vallancey  has  elsewhere  educed  the 
name  of  his  Theban  Som  (Collectanea,  vol.  v.  pp.  63,  69). 

Mr.  Graves  referred  to  another  instance  in  which,  by  a 


perverse  ingenuity,  additional  darkness  has  been  thrown  upon 
the  obscure  subject  of  Ogham  writing. 

Mr.  Beauford  contributed  to  the  first  volume  of  the  Tran- 
sactions of  the  Academy  a  paper  In  which  he  describes  twelve 
coins,  on  which  he  thinks  he  finds  legends,  in  Ogham,  Roman, 
and  Runic  characters  intermixed  ;  and  he  gives  readings  of 
these,  exhibiting  various  Irish  names  of  persons  and  places* 
Any  person,  the  least  conversant  with  numismatics,  will  at  ouce 
recognise  these  coins  as  being  all  of  them  Hi berno- Danish. 
By  the  kindness  of  Dr.  Aquilla  Smith,  Mr.  Graves  was  enabled 
to  exhibit  to  the  Academy  one  of  the  actual  coins  figured  by 
Mr.  Beauford,  viz.,  that  marked  No.  7  in  the  plate  illustrating 
his  paper. 

This  coin,  now  in  Dr.  Smith's  collection,  is  appropriated 
by  Mr.  Lindsay,  who  has  studied  this  class  of  coins  with  most 
attention,  to  Slhtrlc  IV.,  King  of  Dublin,  A.  D.  1034.  It 
may,  however,  belong  to  Sibtric  III.,  A.  D.  989. 

Mr.  Beauford's  description  of  the  coin  is  as  follows: — 

"  Bound  the  head,  on  the  obverse,  is  tbe  following  inscription 
in  Latin,  Runic,  and  Ogham  Croabh  characters  : 

U  meare  re  a  don,  for  O  More  Re  I  dun. 
On  the  reverse,  iu  one  of  the  quarters  of  the  cross,  is  a  band,  with 
tlie  following  inscription  in  Latin,  Runic,  and  Ogham  Croabh  cha- 

mac  ghealach  ofutla 

or. 

Mac  Ghealach  0  Futla,  for  Magh  Ghealach  O  Fodh/a." 

Subjoined  is  a  figure  of  the  coin  in  question,  executed  from 

*  Still  more  tbsord  misrepreseDtatiaiu  respecting  Ogham  characters  and 
writing  m^j  be  seen  in  a  paper  by  ibe  same  author,  called  DruidinH  Rep, 
which  is  inserted  in  the  second  volnme  of  ValUneey'a  Colleclanes. 

vol..  111.  2  s 


M 


B  Annpbr  IV  SHJth.  awl  also  a  &c  dnule  of  the  (enlu 
figitre  gina  ia  Mr.  BwafanTa  plau : 


I 


Mr.  Grares  concluded  by  apologising  for  having  occiipierf 
the  time  of  the  Academy  in  the  dt^ussioR  of  matters  of  so  little 
intrinsic  importance ;  but  pleaded  ihe  necessity  of  breaking 
down  the  remnant  of  authority  which  still  gives  to  the  asser- 
tions of  Vallancey  and  his  adherents  the  power  of  leading 
students  in  Irish  history  and  antiquities  astray. 

Practices  like  those  now  commented  on  once  brought  con- 
tempt upon  Irish  archaeology;  and  philologists  for  a  longwhilt 
shrank  from  entering  upon  the  rich  field  of  inquiry  which  ihf 
study  of  the  Celtic  language  and  literature  presents,  througl) 
fear  of  sharing  in  the  ill  repute  of  former  labourers.  But  these 
feelings  are  now  happily  dying  away ;  and  it  is  to  be  hojwo 
that  the  Academy,  encouraging  such  pursuits,  when  carried  on 
in  a  scientific  spirit,  and  vigilantly  checking  all  attempts  to 
mislead,  will  have  the  satisfaction  of  seeing  permanently  estab- 
lished amongst  its  members  a  sound  and  numerous  school  o' 
antiquaries  and  scholars,  really  conversant  with  the  language 
and  antiquities  of  this  country,  and  therefore  able  successfully 
to  prosecute  that  work  of  illustrating  its  history,  which  a  few, 
in  recent  times,  have  so  well  begun. 


I 
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Sir  William  Betham  exhibited  two  specimens  of  gold  ting  ] 
money,  found  at  Chiuai  and  Perugia,  in  Italy.     He  also  pre- 
sented to  the  Academy  an  ancient  brass  basin,  found  in  the  ' 
King's  County ;  and  two  antique  metallic  mirrors,  found  in   , 
Italy. 

Sir  William  R.  Hamilton  slated  and  illustrated  a  theorem 
of  anthodographic  (or  anthodic)  isochronism,  namely,  that  if 
two  circular  anthodes,  having  a  common  chord,  which  pauses 
through  or  tends  towards  a  common  centre  of  force,  be  both 
cut  perpendiculariy  by  any  third  circle,  the  times  of  anthodi- 
cally  describing  the  intercepted  arcs  will  be  equal  :--the  an- 
thade  of  a  planet  being  the  circular  locus  of  the  extremities  of 
its  vectors  of  slowness,  or  of  straight  lines  representing!  i" 
length  and  in  direction,  the  reciprocals  of  its  velocities,  and 
drawn  from  a  common  origin. 

This  theorem  ia  intimately  connecte<l  with  the  analogous 
theorem  respecting  hodographic  tsochronism  (or  synchronism), 
which  was  communicated  to  the  Academy  by  Sir  William 
Hamilton,  in  a  note  read  at  the  Aleeting  in  last  March.  He 
had  been  led  to  perceive  that  former  theorem  by 
the  principles  of  his  first  paper  on  a  General  Method  in  iJy- 
namics,  published  in  the  second  part  of  the  FhiloKophical 
Transactions  for  1S34,  with  those  of  bis  communication  of  la*t 
December,  since  published  in  the  Proceedings  of  the  Ac^ 
demy,  respecting  the  Law  of  the  Circular  Hodograph.  Tbb 
Hodograph  was,  for  a  planet  or  comet,  the  circular  locut  of 
the  extremities  of  itsrertor*  of  velocity,  w  the  Anthode  ii  the 
locus  of  the  extremities  of  the  rectors  of  slowness  ;  so  that  the 
octangular  coordinates  of  the  Hodograph  are  z',  ij,  z',  if 


J 


dx 


dz 
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while  those  of  the  Aiithode  may  be  denoted  as  follows  : 

X,  ■=.  —  v-^  x',  }/,  —  —  ""'y',  z,  =  —  J?—"  J*; 
where  n^  =  i'=  +  y'^+  x'^ 

He  had  effected  the  passage  from  the  theorem  respecting 
hodographic  to  that  respecting  aiithodic  isochronistn,  by  tbt 
help  of  his  calculus  of  quaternions;  but  bad  since  been  able 
to  prove  both  theorems  by  means  of  certain  elementary  propei- 
tiea  of  the  circle. 

For  a  hyperbolic  comet,  the  Anthode  is  a  circulsr  arc, 
ronvex  to  the  sun  ;  for  a  parabolic  comet,  the  Aothode  is  « 
straight  Hue.  And  for  comets  of  this  latter  class  the  theorem 
of  isochronism  takes  this  curiously  simple  form  :  "  Any  tvo 
diameters  of  any  one  circle  (or  sphere;  in  space,  are  anthodi- 
cally  described  in  equal  times,  with  reference  to  any  ooepoiot, 
regarded  as  a  common  centre  of  force."  By  this  last  theorem, 
the  general  problem  of  determining  the  lime  of  orbital  descrip- 
tion of  afinitearcofa/ia/'aAu/a,  is  reduced  to  that  of  determin- 
ing the  lime  oi  antliodical  description  of  a  finite  Hlraiffht  liiu 
directed  to  the  sun;  and  thus  it  is  found  that  "  the  interval 
of  time  between  any  two  positions  of  a  parabolic  comet,  divi- 
ded by  the  mass  of  the  sun,  is  equal  to  tlie  sisth  part  of  ibr 
difference  of  the  cubes  of  the  sura  and  difference  of  the  diago- 
nals of  the  parallelogram,  constructed  with  the  initial  and  final 
vectors  of  slowness,  as  two  adjacent  sides."  Another  very 
simple  expression  for  the  time  of  description  of  a  parabolic 
arc,  to  which  Sir  William  Hamilton  is  conducted  by  bis  own 
method,  but  which  he  sees  to  admit  of  easy  proof  from  known 
principles  (though  he  does  not  remember  meeting  the  expres- 
sion itself),  is  given  by  the  following  formula: 
(  =  i  T  tan  {B  —  tan  -'  ^  tan  J  B)  ; 
where  9  is  the  true  anomaly,  and  t  is  the  time  from  perihelion, 
while  T  is  the  time  of  describing  the  first  quadrant  of  true 
anomaly. 
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M.  Donovan,  Esq.,  continued  tlie  reading  of  his  paper  on 
the  Nature  of  the  Agency  which  produces  the  Effects  called 
Galvanic,  Electro-magnetic,  Magneto-electric,  and  Thermo- 
electric. 

The  next  subject  to  which  Mr.  Donovan  called  the  atten- 
tion of  the  Academy  was  the  instantaneous  charge  which  a 
Leyden  battery  receives  by  a  momentary  contact  with  an  ex- 
tensive voltaic  series.  This  has  been  always  ad(iuced  as  an 
argument  in  support  of  the  affirmed  enormous  quantity  of 
electricity  which  constitutes  the  voltaic  current.  Van  Marum 
charged  a  Leyden  battery  of  twenty-five  jara  by  a  momentary 
connexion  with  a  pile  consisting  of  silver  coins  and  zinc  discs, 
one  inch  and  a  half  in  diameter.  The  battery  and  pile  were 
thus  charged  to  the  same  intensity,  so  feebly,  however,  as  to 
produce  divergence  in  a  gold  leaf  electrometer  to  the  extent 
of  five-eighths  of  an  inch  ;  but  the  shouk  from  the  battery  was 
only  equivalent  to  half  that  of  the  pile.  Facts  and  calcula- 
tions were  adduced  to  show  that  the  charge  of  electricity  in 
this  Leyden  battery,  when  thus  charged,  could  not  have  ex- 
ceeded the  quantity  of  two  or  three  one-inch  sparks.     Sir  H. 
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Dayy  charged  a  Leyden  battery  witli  2000  pairs  of  zmcand 
copper  plates,  each  plute  exposing  thirty-two  superficijil  inchM 
of  metal  to  the  exciting  liquid  ;  the  total  surface  being  128,000 
square  inches.  On  making  the  proper  connexions,  with  the 
Leyden  battery,  "  either  a  shock  or  a  spark  could  be  per- 
ceived." Thus  the  shock  was  barely  perceptible  ;  and  to  this 
Mr.  Donovan  added  his  own  testimony  of  the  shock  from  a 
Leyden  battery,  charged  by  1000  pairs  of  plates,  wJiich  he  re- 
presented as  exceedingly  feeble. 

In  support  of  the  inference  drawn  of  the  trifling  nature  of 
the  shock,  and  the  inconsiderable  quantity  of  electricity  which 
a  Leyden  battery  is  capable  of  communicaiing,  when  charged 
by  a  voltaic  series,  Mr.  Donovan  detailed  an  e.xperiment  made 
by  Professor  E.  Davy  and  himself,  in  which  twenty  Wedg- 
wood ware  troughs,  each  containing  ten  cells,  were  employed, 
with  a  total  number  of  200  pairs  of  plates  excited  by  dilute 
acids.  When  charcoal  points,  fixed  to  the  polar  wires,  were 
brought  into  contact,  an  inislunlaneous  burst  of  light,  of 
dazzling  splendour,  announced  that  the  series  was  in  high  ac- 
tion .  On  attempting  to  charge  a  Leyden  battery  of  twelve  or 
thirteen  square  feet  of  coated  surface  with  this  voltaic  series, 
neither  shock  nor  spark  could  be  obtained.  Yet  it  was  provetl 
that  the  charge  communicated  to  the  Leyden  battery  by  three 
turns  of  a  very  small  electric  machine  was  sufficient  to  enable 
the  battery  to  give  a  spark  visible  in  day-light,  the  three  turns 
producing  three  weak  sparks  of  one  inch  in  length.  Six  turns 
of  the  cylinder,  that  ia  six  one-inch  sparks,  enabled  the  Ley- 
den battery  to  give  a  sensible  shock.  This  failure  was  sup- 
posed to  be  explicable  by  the  small  size  of  the  Leyden  batter; 
compared  with  that  of  Van  Maruin,  the  ratio  being  as  12^  to 
ISTf 

So  far  as  all  the  experiments,  whether  these  last,  or  those 
of  Van  Marum  or  Davy,  are  concerned,  there  seems  to  be  no 
evidence  of  great  quantity  of  electricity  in  the  voltaic  serie*. 
But,  even  if  there  were,  it  was  stated  that  none  of  the  fore- 
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going;  cases  are  applicable  to  the  doctntic,  and  thut  no  sup- 
port can  be  derived  from  tbem.  A  series  of  arguments  was 
then  made  use  or,  which  cannot  be  abridged,  to  prove  that  a 
Leyden  battery  has  never  yet  been  really  charged  by  the  vol- 
taic current ;  that  the  circumstances  under  which  the  charge 
has  been  supposed  to  have  been  communicated  arc  such  as 
to  render  the  thing  impossible  ;  and  that  hence  the  so-called 
charge  of  a  Leyden  battery  by  a  voltaic  current  does  not  prove 
(be  circulation  of  an  enormous  quantity  of  electricity  in  a  vol- 
taic series,  but  rather  shows  that  the  agent  which  gives  the 
voltaic  shock  is  not  the  same  as  that  which  acts  in  the  pheno- 
mena of  ordinary  electricity.  The  shock  of  [he  coil  apparatus 
was  adduced  as  an  evidence  to  the  same  effect;  and,  finally, 
it  was  observed  that  the  sensation  which  constitutes  the  shock 
ought  not  to  be  received  as  evidence  on  cither  side  of  the  ques- 
tion, since  sensations  depend  more  on  the  organ  acted  on  than 
on  the  agent ;  and  in  support  of  this  opinion  a  number  of  in- 
stances were  adduced. 

Whatever  difTerence  of  opinion  may  exist  relative  to  the 
nature  of  positive  and  negative  electricity,  it  appears  to  be  a 
position  universally  agreed  to,  that,  when  equal  to  each  other, 
and  at  liberty  to  act,  they  mutually  neutralize  and  destroy 
each  other's  properties;  all  symptoms  of  both  disappear;  a 
condition  of  absolute  quiescence  results ;  that  of  equilibrium 
If  induced;  and  this  state  manifests  no  electrical  properties. 
The  poles  of  a  voliaic  battery,  being  in  the  positive  and  negative 
states,  conform  to  the  general  law  :  when  unconnected,  they 
manifest  their  ele£;trical  condition  ;  but  as  soon  as  they  are  con- 
pected  by  a  good  conductor,  all  symptoms  of  electricity  vanish. 
This  has  been  proved  in  a  remarkable  manner  by  Mr.  Gas- 
siott  with  a  water  battery  consisting  of  3520  pairs,  exhibiting 
great  power  over  even  a  distant  gold-leuf  electrometer  while 
the  poles  were  unconnected,  but  losing  all  energy  when  they 
were  united. 

Yet  it  is  at  the  moment  when  the  poles  are  united,  and 
2t2 
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when  all  Kymptom*  o(  Ht^ctricily  nuiUb,  llm  llse  connKtiMg 
wire  of  tbe  roltaic  series  becomes  inagBetic.  Is  there  not  in 
tiiifl  fact  something  repugnant  lo  tlie  idea  that  Hectriaty  is 
the  agent.  To  admit  that  the  two  states  of  electricity,  after 
having  neutralized  and  virtually  annihilated  each  oiber's  pfv- 
pcrties,  should  at  that  moment  be  more  active  in  callii^  lato 
oj>eralion  the  magnetic  power,  would  be  to  declare  that  in  ite 
natural  state  of  the  equilibrium  of  the  electric  fluid  the  mag- 
netic influence  must  be  perpetually  active ;  that  is,  that  all  the 
bodies  in  nature  are  magnets.  This  objection  applies  to  the 
opinion  of  those  who  muititain  that  electricity,  conndered  as 
a  simple  element,  is  the  cause  of,  or  is  identical  with,  or  ex- 
cites magnetism  ;  but  not,  as  Mr.  Donovan  conceived,  to  hh 
own  view,  stated  in  the  beginning  of  this  Essay,  relative  to 
the  supposed  compound  nature  of  the  electric  fluid, 

Tbe  boldest  of  all  the  hypotheses  of  magnetism,  and  the 
most  ingeniously  supported,  was  described  to  be  that  of  Am- 
pere, who  denies  tbe  existence  of  any  magnetic  agent  called 
into  action  by  electricity,  hut  affirms  the  identity  of  both 
powers-  Some  experiments  were  described  wbicb  cannot  be 
here  detailed,  the  object  of  which  was  to  show  that  magnet* 
ism  and  electricity  observe  different  laws,  and  thai  one  may 
exist  when  the  other  is  not  present. 

A  word  lias  of  lute  years  come  into  common  use,  which, 
while  it  explains  nothing,  conceals  the  solecism  contained  in 
the  notion  of  neutralized  electricities  retaining  their  energies : 
the  new  term  is  the  "  current."  The  counter-current  is  thus 
kept  out  of  view,  which  is  the  grand  difficulty,  because  it  mast 
Hiitagonize  and  destroy  the  current.  This  new  current,  con- 
sisting of  both  electricities,  instead  of  being  powerless,  as  was 
formerly  the  nature  of  such,  is  now  said  to  be  capable  of  ex- 
erting peculiar  power  ;  but  it  no  longer  harmonizes  with  ifaoae 
facts  from  which  our  knowledge  of  the  true  current  was  derived. 
Faraday's  views  of  the  current  were  examined,  and  the  con- 
rlusion  drawn  that  they  are  inconsistent  with  each  other,  aud 


I 


» 


» 


with  iacta.     Mr.  Donovan  terminated  this  part  of  ihc  inquiry 
with  the  follDwing  oWrvalions : 

I  have  thus  freely  expressed  my  opinions  relative  to  the 
|i«urrent,  fearing;  that  the  old  legiiiinaie  sense  has  been  lost 
sight  of;  that  many  have  understood  it  to  mean  something 
more  than  is  warranted  hy  proved  properties;  and  that  the 
universally  admitted  identity  of  the  agent  in  electric  and  vol- 
taic phenomena  has  emboldened  philosophers  to  attribute  qua- 
lities to  the  former  which  belong  only  to  the  latter.  On  the 
whole,  1  conceive  that  the  current,  in  its  modern  aeceplalion, 
instead  of  explaining  voltaic  phenomena,  is  calculated  to 
mislead  ;  and  that  it  is  of  no  avail  in  obviating  the  dillicultieH 
which  beset  the  alleged  simultaneous  operations  of  the  two 
states  of  electricity,  when  present  in  a  state  of  commixture, 
and  which,  instead  of  being  at  that  moment  in  their  eondiii 
of  greatest  energy,  should  be  desiiiute  of  all  sensible  proper- 
ties." 

Sir  Kobert  Kane  read  a  communicaliun  from  the  Rev.  l)r> 
Callan,  Professor  of  Natural  Philosophy  in  the  College  at 
lUaynooth,  on  some  improvements  in  the  construction  an<[  u«e 
of  the  Galvanic  Battery. 

"  Some  time  ago,  whilst  1  was  reflecting  on  the  principle 
of  action  of  Grove's  and  Bunsen's  batteries,  it  occurred  to  m«    i 
that  lead  might  be  substituted  for  the  platina  of  Grove's  anrf    i 
the  carbon  of  Bunsen's.   I  put  into  the  porous  ci-ll  of  a  Grove**  J 
battery  a  plate  of  lead  about  one-si.Tteenth  of  an  inch  thicki  I 
two  inches  broad,  and  six  inches  long.   I  found  that  the  voltaic  | 
current  produced  by  the  lead,  excited  by  a  mixture  orconceti- 
■ted  nitric  and  sulphuric  acid,   was  very  powerful.      I  ufler- 
ards  compared  the  power  of  the  leaden  battery  with  that  of 
a  Grove's  battery  of  the  same  siie,  by  »ending  at  the  name 
time,  but  in  opposite  directions,  through  the  helix  of  n  galva. 
nometiT,    ihc  current   produced  l)y  the  two  liailerici.      BolU 
bBttcrics  were  tliargcd  wilh  iho  ^ame  arid-     'Ihv  vuliaii-  cur- 
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rent  from  the  plalina  battery  destroyed  the  ilefleclioii  of  the 
needle  produced  by  the  current  from  the  leaden  one,  and  caused 
an  opposite  deflection,  which  indicated  that  the  former  current 
was  nearly  twice  as  siroug  as  the  latter.  The  two  Batlertet 
were  allowed  to  work  for  three  hours  and  a  half.  At  (he  end 
of  that  time  the  current  from  the  lead  was  more  than  twice  a> 
strong  as  the  current  from  the  platina.  The  quantity  of  teai) 
dissolved  during  these  three  hours  and  a  half  was  very  small. 

"  It  struck  me  that,  by  diminishing  the  action  of  the  acid* 
on  the  lead,  I  might  increase  the  power  of  the  battery.  I  there- 
fore covered  n  plate  of  lead  with  gold-leaf,  and  coated  another 
of  the  same  size  with  chloride  of  gold,  in  the  same  way  in 
which  sheet  silver  is  platinized  for  Smee's  battery.  These 
two,  and  a  platina  plate  of  the  same  size,  were  put  successively 
into  a  porous  cell  of  a  Grove's  battery,  and  the  voltaic  cur- 
rent was  sent  through  the  helix  of  our  large  electro-magnet, 
in  which  the  iron  bar  is  about  thirteen  feet  long,  and  two  and 
a  half  inches  t  hick,  the  copper  wire  is  about  500  feel  long,  and 
one-sixth  of  an  inch  in  diameter.  The  magnetic  power  given 
to  the  electro-magnet  by  the  leaden  plate  coated  with  chloride 
of  gold,  appeared  to  be  fully  equal  to  that  produced  by  the  pla- 
tina plate  :  the  mngnetic  effect  of  the  current  from  the  leaden 
plate  covered  with  gold-leaf  was  not  so  great.  Platinized  lead 
produced  as  strong  a  current  as  platina,  or  as  lead  coated  witli 
cliloi'ide  of  gold, 

"  On  last  Friday  wctk,  a  leaden  and  platina  battery  of  equal 
size  were  left  working  for  four  hours  and  a  half.  At  the  end 
of  that  time  the  plate  of  lead  acted  fully  as  well  as  the  platina 
plate.  When  the  nitric  acid  was  so  much  exhausted  that  the 
lead  was  barely  capable  of  magnetizing  the  large  electro- 
magnet, so  as  to  sustain  a  certain  weight,  the  leailen  plate  wa« 
taken  out  of  the  porous  cell,  and  a  platina  plate  of  the  same 
size  put  in  its  place.  The  platina  plate  was  not  able  to  make 
the  electro-magnet  sustain  the  weight  which  the  lead  caused 
it  to  siisluin. 
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<  When  a  zinc  plate  is  put  into  the  porouacell,  aiidalrafluii  | 
laced  on  e 
oUaic  eur 


e  coated  i 
the  exterior  cell,  the  effect  of  the  voltaic  current  on  the  elcc- 
Ii-o-maf^net  appears  to  he  greater  than  that  which  ii  prodiiceH 
by  a  single  platina  anil  double  zinc.  The  voluuc  current  from 
a  leaden  or  platina  baUery  id  about  fifteen  [iiae«  an  grvat  aa 
that  of  a  Wollaslon  battery  of  the  same  size.  In  all  the  ex- 
periments which  1  bare  described,  the  leiid  and  platina  |>lat«t 
were  about  two  inches  by  six.  The  lead  and  platina  tvvre  ex- 
cited by  a  mixture  of  concentrated  nitric  and  sulphuric  acid* 
Slid  the  zinc  by  diluted  sulphuric  acid.  The  acidl  employs^ 
ill  some  of  the  experiments  bad  been  previously  used. 

"  When  a  platinized  or  gilded  leailvn  plate  is  taken  out  of 
ibe  cell,  aoH  aAerirards  immersed  in  the  acid,  it  does  not  pro- 
duce ila  full  effect  until  it  has  acted  for  about  a  minute.  The 
lead  plMe,  after  being  used  ior  a  long  lime,  requires  to  be  again 
coated  vilfa  platina  or  gold  |M>wder. 

'*  Seong  that  ibe  cooceatraled  aeids,  by  dinaoiving  ■  amaU 
qaaotii;  (rf  the  lead,  gradually  renorcd  llie  powder  of  goU  «r 
of  pbiina,  aod  thai  the  oilric  acid  waa  very  expeneire,  1  en* 
deavoored  to  find  a  cbcap  MtbMitate  for  it,  wbieli  w««U  itM 
act  en  ibc  lead.  Tbe  6mU  that  aocwred  lo  Mie  waa  ammem 
nitn^  i£a»lnd  aboat  lite  eigbtk  of  aa  owMC of  UIs Mit 
pbniie  acid,  <rbkb  IJited  with  atoaC  aa  oqaal  bwHi  of  water. 
1  peofcd  tbe  aaztBre  ioto  a  p»rom  cell  of  a  Grove's  battery  ; 
after  pouiog  into  tbe  cell  a  plaiiaa  plate,  1  •eni  tbe  c«rre«l 
finiBilii  lialliij  ibia^bibi  hilii  nf  thii  lim  itiffia  wm>ii| 
Tbe  magaalie  power  gifew  la  tbe  efactio  wiyiH  »ffmnA  lo 
be  about  eq^  lafbaa  wUch  tba  Mae  hatlcry  fmdM»d  whM 
ibc  platiwawas  cacitod  by  a  MJaMw  of  e^—l  f«»  of  r  wura 
tiated  aicnc  aad  lalfbarir  and,   7k  fJMim  ylMo  waa  Mltc« 

toftWotfl,aoda|lilii  I   llfdwotoflheiwr  weft 

%iu  itgaH    Tbe  igaror  pmmtg  pee«  lo  iW  etrrtw  Mi^gait 

a gftmtf  tkam  Am »Utk «»g>«M  tmUhf 

a  ftaamm  heiii;  «Iko  ibe  fhoa*  •»  escabnd  ijAii  b;  Ae 
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concentrated  acids,  or  by  the  solution  of  nitre.  The  battery 
was  kept  working  for  nearly  an  hour.  During  that  time  there 
was  very  little  diminution  of  its  power,  and  apparently  no  ac- 
tion on  the  lead  or  platina  powder. 

"  I  afterwards  tried  the  power  of  the  leaden  battery  when 
the  lead  was  excited  first  by  the  nitre  dissolved  in  water  with- 
out acid,  and  then  by  the  diluted  sulphuric  acid  without  nitre. 
The  voltaic  current  was  feeble  in  both  cases.  Wheti  a  few 
crystalsof  nitre  were  put  into  the  cell  containing  the  diluted 
sulphuric  acid,  the  power  of  the  battery  increased  as  the  mtre 
was  dissolved.  The  power,  then,  must  be  ascribed  to  both : 
to  the  nitre  and  sulphuric  acid. 

"  1  have  compared  the  power  of  platinized  or  gilded  lead, 
I'xcited  by  dilute  sulphuric  acid,  with  that  of  platinized  silver, 
and  have  found  the  former  fully  equal  to,  and  as  constant  as 
the  latter. 

"  From  the  cxperimenis  which  have  been  described,  1  in- 
fer, first,  that  a  battery  equal  in  power  to  that  of  Professor 
Grove  may  be  made  by  exciting  platina  with  a  solution  of 
nitre  in  dilute  sulphuric  acid,  or  by  exciting  gilded  or  plati- 
nized lead  with  concentrated  nitro-sulphuric  acid,  or  with 
common  nitre  dissolved  in  sulphuric  acid  diluted  with  about 
an  equal  bulk  of  water  ;  secondly,  that  platinized  or  gilded  lead 
may  be  substituted  for  platinized  silver  in  Smee's  battery. 

"  The  advantages  of  what  I  may  call  the  nitre  platina 
battery  over  Professor  Grove's  nitric  acid  battery,  are,  first, 
that  the  expense  of  the  nilre  necessary  for  working  the  former 
for  a  given  time,  is  only  about  the  thirtieth  part  of  the  cost  of 
the  nitric  acid  required  to  work  the  latter:  the  diminution  of 
expense  in  working  the  voltaic  battery  will  contribute  verj- 
much  to  make  electro-magnetism  a  more  economical  prime 
mover  than  steiim  ;  secondly,  that  from  the  nitre  buttery  there 
are  no  noxious  or  disagreeable  fumes. 

"  The  advantages  of  the  nitre  leaden  battery  over  Pro- 
fessor Glove's  platina  battery,  are,  first,  that  the  former  u 
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very  cheap  compared  with  the  latter:  a  plate  of  platinized  or 
gilded  lead,  one  foot  square,  may  be  made  for  a  shilling,  but 
a  plattna  plate  of  the  same  size  will  cost  nearly  three  pounds ; 
secondly,  the  expense  of  working  the  former  for  any  time  is 
much  less  than  the  expense  of  working  the  latter  for  the  same 
time  ;  thirdly,  the  nitre  leaden  battery  does  not  emit  fumes  of 
nitrous  gas. 

"  The  leaden  battery,  when  charged  with  nitro-sulphuric 
acid,  appears  not  to  exhaust  the  nitric  acid  bo  rapidly  as  the 
platina  battery  ;  probably,  a  good  deal  of  the  hydrogen,  which 
would  otherwise  unite  with  the  oxygen  of  the  nitric  acid,  is 
dissipated  by  the  gold  or  platina  powder  on  the  surface  of  the 
lead. 

"Theadvantage  of  the  platinized  or  gilded  leaden  battery 
over  Smee's  battery,  is,  that  platinized  or  gilded  lead  costM  far 
less  than  platinized  silver.  A  plate  of  the  former,  six  inches 
square,  will  not  cost  more  than  three-pence,  whilst  a  plate  of 
the  latter  of  the  same  size,  will  cost  about  three  shillings. 

"  I  shall  now  mention  a  few  more  experiments  which  1  have 
made  with  the  leaden  and  platina  batteries.  I  compared  their 
power  in  magnetizing  our  large  electro- magnet,  and  in  pro- 
ducing heat.  The  magnetic  power  and  heat  produced  by  the 
platina,  excited  hy  concentrated  nitric  and  sulphuric  acid,  was 
equal  to  that  prwluccd  by  the  plaliiiized  lead  excited  hy  a 
mixture  of  nitre  and  sulphuric  acid  diluted  with  an  equal  bulk 
of  water.  Each  of  the  batteries  fused  the  thinner  of  the  two 
wires  which  I  enclose.  In  each  battery  there  was  but  a  sin- 
gle voltaic  circle.  The  platina  and  leaden  plates  contained 
each  about  ten  square  inches;  they  were  about  five  inches 
long  and  two  broad.  Neither  of  these  batteries  was  able  to 
fuse  the  thick  wire;  but  when  about  a  tea-spoonful  of  nitric 
acid  was  poured  into  the  cell  containing  the  leaden  plate,  and 
the  current  sent  through  the  thick  wire,  it  was  fused.  The 
platina  battery  only  raised  the  thick  wire  to  a  white  heat. 
Hence,  i  infer  that  platinized  lead,  excited  hy  a  mixture  of 
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canr,  before  they  are  gilded  or  platiaiied,  the  |datioa  or  gold 
powder  mav  be  kept  on  them  for  a  long  tiaie. 

*^  The  reason  why  the  platiniied  or  gilded  lead  produces  so 
powerful  a  roltaic  current  is,  ihat  the  acting  metals  are  not  lead 
and  zinc,  bat  plattna  or  gold  powder  and  line.  It  appears  to 
me  that  the  current  prodncetl  by  line  and  platina,  or  gold 
powder,  is  more  powerful  than  that  which  is  producsed  by  sine 
and  platina,  or  gold.  Perhaps  by  depottting  on  lead  a  powder 
of  some  of  the  metals,  such  as  tungsten,  arsenic,  &c.,  which 
are  more  negative,  compared  with  line,  than  platina  or  gold 
is,  a  battery  may  be  yet  made  which  will  be  more  powerful 
than  the  platina  or  platinized  lead  battery.  I  have  tried  an- 
timony, but  it  did  not  answer." 


The  Rev.  Dr.  Todd  gave  an  account  of  the  formation  of  \ 
the  following  Catalogue,  by  Mr.  Bindon,  of  MSS.  in  the 
Irish,  English,  French,  and  Lnlin  languages,  forming  part  of 
Ibe  Burgundian  Library  at  Brussels,  and  serving  as  materials 
tor  Irish  history. 
I  -     The  first  volume  having  reference  to  Ireland,  which  will   I 

■  be  found  in  the  "  Inventaire"*  of  this  celebrated  collection,  I 
iBnDmbered47l.  This  MS.  isalargevellumt  folioin  the  Latin 
language,  consisting  of  205  leaves;  it  is  entitled,  "  Dialogus 
Richardi  Episcopi  Armacani^  contra  Errores  Armenorum." 
The  initial  letter  (B)  ia  about  two  inches  in  length,  and  beau- 
tifally  illuminated  in  purple  and  gold  ;  the  initials  commencing 
peragraphs  are  also  ornamented,  but  they  are  small.  At  the 
conclusion  of  the  text  and  the  commencement  of  the  index,  or 
nther  table  of  contents,  nhich  occupies  six  folios,  there  ig  a 
abort  note,  stating  that  the  MS.  was  finished  upon  the  

I  day  of  November,  A.  D.  1410.     At  the  end  of  this  table  of 

■  contents  there  is  another  short  note  also,  which  is  as  follows  : 
*■  Liber  Mdslerii  sni  Pauli  i  Zonia  seu  Rubesevallis."  This 
note,  as  well  as  the  other  alluded  to,  are  in  the  same  hand  as 
the  text.     The  monastery  spoken  of  was  that  of  (fae  "  Red 


'  The  "  InrenuUre"  ii  tbe  firtt  rolome  or  ibf  [TLiiieil  catalogue.  In  il 
h«  M8S.  are  moaierated  without  reference  to  sobjfcl :  ibr  second  rolnlMh 
r  "  Bepertoire,''  i>  a  "'CaiJogiie  .Uethodiijiu." 

t  AU  the  MSS   tre  upon  paper,  eicept  wbeo  the  contrarj  ii  »*ted. 

t  Ridivd  Filzruipb  or  Fitiniph.  This  indiTidul  «u  one  oftbe  moil 
cdebmed  ecclesiastic*  ofhii  >g«.  He  is  faid  tnbaTebccnbom  *t  Dondalk. 
and  wu  adttaeed  to  Uie  we  of  Annagb.  A.  D.  1S47.  bj  Clemeot  VI.  Be 
£ed  M  Avignon  in  1360;  and  Ua  year*  aricfwardi  bi»  bodj  wax  remoied 
to  tiK  place  of  his  Mrth.  bj  Stephen  de  Valle.  Bisbop  at  Jleath,  and  a  mo- 
BBomt  raiwd  to  his  memorr,  wbich  irai  remaiDiag  ia  163*.  Tbii  Prelate 
il  aaid  to  bare  been  the  6rBl  "bo  posaessed  an  Irish  traiulation  of  Ihe  Ne«r 
TeitampRt  mwip  bj  hiniicir.  His  canooiaation  *at  propo»ed,  bnl  never 
cfl^ctmL  S«ne  of  hi<  "wks.  in  minoicripl.  will  W  foiind  in  Trinity  Col- 
tcge  Librarr.  and  olhen  were  printed  ■ 
S»p  Warv't  Bitbopt,  p.  91 1 
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Cross,"  ill  the  forest  of  Soigny.  There  are  no  notes  Jii  ihe 
Irish  character  or  language,  nor  do  any  figures  of  animals, 
which  are  so  commonly  found  in  Irish  MSS.,  form  any  parC 
of  the  illuminadoiia.  The  MS.  is  in  good  prfservation,  and 
the  test  commences  thus;  "Joannes  qui  ex  literali."  The  name 
of  the  scribe  has  not  been  discovered  in  any  part  of  the  volume. 
Vol.  II.  containing  the  Nos.  1160,  1161,  1162,  and  1163, 
is  u  middle-sized  fuHo  also  in  the  Latin  language,  bound  in 
wood  covered  with  calf-skin,  and  ornamented  (vith  brass  clasps. 
This  volume  is  entitled,  in  the  classing  of  ihe  old  library,  to 
which  it  belonged,  as  follows :  "  Navigatio  S.  Brendani  ad  va- 
rias  Iniiulas  cum  aliis. —  Beth.  Louv.  48  V."  At  the  com- 
mencement and  also  at  the  end  of  the  MS.  may  be  found  the 
following  nole:  "  Pertinet  Mostcrlo  CanOnor.  Keglarm.  in 
Bethleem  ppe.  Lovanium."  The  contents  of  the  rolume  are 
given  upon  the  first  fly-leaf,  and  are  as  follows: 

1160.  It  navigcitio  S.  Breiidaui  ahbntis  ad  dtversas  insulas. 

1161.  It  visio  Tungdoli  militie  valde  admirabilJs* 

1 162.  Tt  epistola  Presbiteri  JoHtinis  imperatoris  majons. 

1 163.  H  itinerarium  Joaunia  de  Mandeville  militis. 

The  initial  letters  of  the  four  dilTcrent  pieces  are  aboul 
two  inches  in  diameter,  and  ornamented  in  vermilion  and  pink 
colours,  but  not  very  neatly  executed,  and  the  ^me  observation 
applies  to  the  penmanship.  The  firs!  leaf  of  this  MS.  is  vel- 
lum, then  follow  four  of  paper,  and  then  two  of  vellum,  andso 
on  until  the  eightieth,  which  is  of  vellum  also,  ;uid  which  is  the 
last  in  the  volume.  Mandeville  and  Tungdolus  are  in  the  test 
styled  "  milites."  The  date,  or  the  name  of  the  scribe,  could 
not  be  found  in  the  MS.;  but,  by  conipsrison  with  MSS.  of 
a  known  date,  it  appears  as  old  as  the  "  Inventaire"  stales, 
namely,  the  cloae  of  ihe  fifteenth  century.t     No  nole  in  the 

*  Thcro  are  tbrcc  cojiiui  or  this  tract  in  the  Library  of  Trinitj  Collt^, 
Dublin.     They  arc  marked  m  Tollows :  C.  i.  23.  i  E.  I.  30. ;  tni  E.  4.  13. 

t  Nos.  tIGl  and  1103  lian'  slmrl  |.rulogucs ;  for  olhiT  copini.  of  tbcw 
-MSS.  -PC  Kos,  4531  i-l  7'>i(l, 
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Irish  Isitgnage  or  character  appears  ;  and  rlic  (ftfferent  pieccn 
commence  as  foltows: 

1160.  "Snnctus  Breiidaniis  liliua  Finlothte." 

]  161.  "  HtberniH  igitur  insula  est." 

1 162.  "  Presbiter  Joannes  iiotentJa  Dei." 

1163.  "Qui  de  Anglia  llibernia." 

Vol.  III.  (2159-2167).  This  volume,  which  in  a  thick 
quarto,  belonged  to  the  "  Domus  probationis"  of  the  Jesuits 
at  Mechlin,  and  contains  some  interesting  papers  in  reference 
to  Irish  history  ;  among  them  1  may  mention  "  Magna  sup- 
pi  icia  et  perse  cutiones  iji  Hibcrnia,"  commencing  thus:  "Anno 
1699,  Guillielmus  Drurius;"  and  No.  2167,  which  is  a  collec- 
tanea, entitled  "  De  Rebus  Hibernicia ;"  in  the  latter  will  he 
found  a  letter  or  memorandum  in  Latin,  signed  "  Thomas 
Fleming,"  and  dated  1612, 

This  compilation  was  written  between  the  years  1602  and 
1616,  and  is  in  the  Latin  language:  the  name  of  the  scribe 
does  not  appear.  The  volume  contains  some  short  pieces  re- 
lative to  English  history. 

Vol.  IV.  (2324-2340).  This  is  a  thick  quarto  volume, 
divided  into  two  parts,  the  first  containing  105  and  the  second 
246  pages,  written  upon  both  sides.  The  contents  of  the  first 
part  are  given  in  an  alphabetical  table,  which  is  at  the  begin- 
ning of  the  volume,  and  of  which  the  following  is  an  abstract ; 

S.  Adamnani  Canones, 78 

S.  Adamnanus  de  Scrinio 85 

Apli  duodecim  Hib-  in  Convivio  de  oun  na  njfo,    ....       57 

Apli  duodecim  Hib.  in  Schols  Cluainerardensi, 73 

8.  becc  ififc.  be.  prophetia  hujns  quam  primum  ac  natua  fuit,       68 

iBrendanus  ex  Scbola  Cluainerardensi  ivit  qiisesitum  Ter- 
ram  Promissionia, 73 
Brigidec  ViU, 24 
olmanua  Fil.  Olieonw  de  vitiia  lateotibus  sub  umbra  bono- 
Ct 


a  operuni,     .     -     . 
L  ColumbEe  KiUe  Lorica, 


C'onvivium  de  oun  nanjfo  per  DonBldum 56 

S.  Cormaci  fil.  Culennani  ttin  vota 77 

S.  Cumini  Longi  viU, 48 

S.  ErcUB  epa.  Slanensis  seu  verius  comorbanus  pjus,      .     .     .  56 

S.  Finchuonis  de  Brighobhan  Vitn 35 

S.  Fintiianus  Maighbile, _ 

S.  Kieranus  cc, 86 

S.  Kiernni  Confessio,        69 

S.  Macrecii  Vita 69 

Ministri  pravincinles  ord.  Minoris  in  Hib-  ab  initio  rfformn- 

tionis, 7 

Monasteria  frnm  MiQor.  in  Hib I 

S.  Molingo  Jeaus  Chriatns  appariiit  in  forma  Leprosj,       .     ,  67 

S.  Patricii  Vita, 13 

S.  Ronani  fil-  Berachi  Vitae  frag,  ex  buile  fuiBne,  ....  59 

Scriptores  antiqoi  Hib 101 

Vitae  SS"  qua  habentur  apd.  Diim.  Simonem  Baroewell,  .    .  I3 

In  this  abstract  two  or  three  entries  are  oroittet),  which  are 
quite  illegible  in  the  original,  in  other  respects  the  copy  is 
substantially  correct. 

At  the  end  of  the  volume  ia  a  table  of  contents  for  the  se- 
cond part,  of  which  the  following  is  an  exact  copy  : 

Vita  mochua  balln,     Hibernice I 

Fragmentum  vitee  S-  Baitheni.     Hib., £ 

Frag.  Vitffi  S.  Donati  ui  bpuin.     Hib.. 6 

Vita  S.  Finchonis  Brigovan.     Hib,,  . 7 

Vita  S.  Barri  Corcagien.     Hib 16 

Vita  S.  Creunatffi  Virginia.     Hib., 22 

Vita  S.  Moliogi.     Hibernice, 2< 

Vita  S.  Finani  Confess'::.     Hib., 29 

Vita  Sancti  Alvei.     Hib 33 

Vita  S.  Abbani.     Hib 40 

Vita  S.  Carthagi.     Hibernice 45 

Vita  S.  FurscEi.     Hibernice, JM 

Frag.  Vitte  Ruaoi.    Hib., Si 

ViU  S.  Cellaci  Ep.  et  Martyr.     Hib., JM 


Ml 

Vila  S.  Msdoci  Femensit.     Hib 60 

Vita  S.  Colmani  Elo.     Hib Ill 

Vita  S.  Senani.     Hiberoice, 118 

Miracula  S.  Senani  poat  mortem.     Hib., 333 

Poemata  diversa  S.  Senani,  S.  Brendani,  et  aliorum.     Hib.,  .  142 

Poemata  plur.  S.  Columbfe  Kille  et  aliorum.     Hib.,     .     ,     .  154 

VitaS.  Caimini  Metro-hibernice, I5fi 

Vita  S.  Coemgheni.     Hiberoice, 166 

Vita  ejusdem  aliler  tradita.     Metro-hibernice 170 

Vita  S.  MochcBVog.     Hibernice, 179 

Vita  S.  Callini.     Hiberoice, 195 

Ejusdem  poemata  et  Prophetia  de  statu  Hib.  metro-hibernice, 
nee  not!  plura  alia  de  diversia  rebus,  quae  in  ejus  vita  et 

in  ceteris  usque  ad  finem, 244 

The  contents  of  this  volume  are  entirely  in  the  Irish  cha- 
racter and  language,  except  the  list  of  the  Franciscan  Provin- 
cials, which  is  in  Latin. 

The  paper  upon  which  this  MS.  is  written  is  very  coarse, 
and  some  of  the  writing  not  well  executed,  in  comparison  with 
other  MSS.  written  by  Michael  O'Clery,  whose  name  ap- 
pears at  folio  15,  and  also  at  the  end  of  the  first  part  of  the 
volume,  where  it  is  stated  that  the  MS.  was  finished  at  Done- 
gal, upon  the  7th  of  August,  1631,  by  "Brother  Michael 
O'Clery."  The  name  of  this  individual  appears  in  several 
places  of  the  second  part  also,  nith  various  dates  in  the  year 
1629.  See  pp.  7,  22,  From  these  dates  it  appears  that  the 
second  portion  of  the  work  was  written  before  the  first;  and 
from  the  appearance  of  the  binding  it  may  be  concluded  that 
the  collection  was  bound  after  being  written,  as  the  paper  of 
the  first  half  of  the  volume  does  not  correspond  with  that  in 
the  remainder. 

Vol.  V,  (2542,  2543)  is  a  thin,  quarto  volume,  bound 
in  vellum,  and  not  entirely  written  upon.  The  first  piece  in 
this  volume  is  an  Irish  poem,  of  250  stanzas,  with  four  verses 
to  each  stanza;  and  the  following  is  its  title :  ■'  Sliof  Ooill  ^a\- 


ban  ml  neiL;"  it  is  accompaniecJ  with  a  gloss  and  note*).  'Vhe 
second  piece  commences  thus:  "  Cea  injean  Imoeoch,"  anti 
the  penmanahip  of  this  is  not  so  neatly  executed  as  that  of  the 
other,  than  which  nothing  can  be  more  beautiful.  Upon  the 
cover  of  this  volume  the  following  note,  or  rather  title,  will  W 
found  :  "  J'^"'^'^"'^  "°  naoiii  a  noin.  Cum  opusculis  de  uxoribus 
et  mutribua  filiorum  Milesii  et  successorum."  This  MS.  was 
finished  January,  1642,  and  although,  judging  by  the  hand- 
writing, 1  am  almost  certain  it  was  written  by  Michael  O'Clery. 
I  was  unable  to  find  his  name  in  the  volume. 

Vol.  VI.  (2569,  2572).  This  is  a  small  quarto,  con- 
taining poems  in  the  Irish  character  and  language,  some  in  the 
handwriting  of  Michael  O'Clery,  others, — the  greater  part,  1 
may  say,- — in  another  hand,  with  the  corrections,  or  ratheran-  , 
notations,  of  O'Clery,  appearing  here  and  there  through  them. 
The  heading  of  some  of  the  poems  is  as  follows:  "jiollann 
naom  ua  ouili,"  "  jioUa  caomain  cc."  Fol,  23,  "  nic  oopij;  oc." 
At  the  conclusion  of  these  poems  is  a  continuous  prose  piece 
in  Irish,  commencing  thus  : 

"  6ai  Docioe,  lon^n  Qobalmop  a\x  efi  vie." 

This  is  in  the  handwriting  of  Michael  O'Clery,   and  was 
finished  by  him  at  the  convent  of  Donegal,  in  November,  1635. 

This  latter  piece  is  styled  in  the  "  Invcntaire"  "  Guerre* 
des  Irlandais  et  des  Danois." 

Vol.  VII.  (3195).     This  MS.  is  a  large  folio,  containing 

104  leaves,  closely  written  on  both  sides.     It  is  a  History  ot 

the  Franciscan  Order  in  Ireland.    Upon  the  fly-leaf  is  written 

the  following  note,  first  in  red  and  again  In  black  ink  : 

"  F'  Antonlus  Purcell  compegit  hunc  librum 

jussu  Kdi.  admodum  P.  Fratris  Donah  Mooney 

ordinis  minor.  Regular,  observantisa 

Minislri  Provincialis,  afiodomini  1617,  die  Novembru 

2°.  in  collegio  Fratrura  Hybcrnorum  Lifvanii 

pro  quo  pi  us  Lector  ex  charitate 

oret." 
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At  the  commencement  of  the  volume  is  the  following  heud- 

bl^  or  title  :    "  Tractatum  sequenlem  lie  Proviticia  Hiberni» 

coticinnavit,  R.  ailm.  P.  Donatus  Monseus,  Hum  esset  Provin- 

cialis  et  hue  ex  Hibertiia  ad  res  hujus  cotlegij  S.  Anthonii  or- 

dinandas  advenisset."      It  may  be  remarked  that  this  appears 

an  interesting  and  valuable  historical  document,  and,  together 

with  the  papers  before  mentioned  upon  the  Irish  Franciscans, 

must  be  of  great  value  in  preparing  u  correct  "  Monasticon 

Hibernicum."    Of  course,  their  value  is  much  increased  when 

we  remember  that  they  were  compiled  under  the  directions  of 

Hiltie  heads  of  the  Irish  college  of  St.  Anthony.     The  text  of 

^^Rfais  history  commences  thus;    '*  Provincia  ordints  S.  Frun- 

^Hcuci  in  Regno  Hybernis." 

H  Vol.  VUl.  (3201).  This  volume,  which  is  a  large  folio, 
^n^pears  to  be  a  "  Collectanea"  of  the  Lives  and  Acts  of 
H^  Saints  for  the  month  of  March  ;  probably  it  formed  part  of  the 
Bollandist  collection,  although  it  has  not  their  library  mark, 
The  above  number  is  stated  in  the  "  Inventaire"  to  be  "  Vita 
S.  Patricii,"  and  under  this  title  will  be  found  four  different 
lives  of  the  Saint.  The  second  life  bears  date  1641,  and  the 
third  is  extracted  from  Camden.  There  are  also  two  copies 
of  the  "Purgatory;"  the  first,  "exMS,  Hiber.  Min.  Lova- 
nii  i"  and  the  other,  "ex  MS.  Maximini  Treveris;"  besides 
these  there  is  a  life  of  St.  Senan,  "ex  MS.  Hibern.  Seminar. 
Salamalicensis  Soc.  Jesu,*  coll.  cum  MS,  R.  P.  Ward ;"  and 
also  a  long  poem  and  hymn  to  this  Saint ;  some  of  the  other 
lives  appear  to  have  been  extracted  "  ex  MS.  F" .  J.  Colgani." 
This  volume  baa  been  recently  bound,  and  I  was  unable  to 
discover  any  name  or  date,  &c.,  indicating  the  compiler,  or 
I^Where  it  was  written. 

Vol.  IX.  (3824,  3825).     The  first  part  of  this  volume, 
phich  is  a  large,  thin  quarto,  is  occupied  with  the  correspon- 
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(lence  of  some  Irish  JesuiUand  ihe  lieiuisoracoilegeat  Romp, 
called  in  the  correspondence  the  "  English  College."  Mucbol 
this  correspondence  is  between  Louii^  Newman,  for  some  time 
a  prisoner  in  Dublin  Castle,  and  Mr.  Thomas  Roberts,  of  the 
aforesaid  College,  and  bears  various  dates,  from  the  years  1634 
to  1639.  There  are  also  letters  signed  by  Edward  Blake  and 
Robert  SpreuI.withmemoirsofF.Slingisbey  by  the  said  Spreul. 
and  also  by  William  Moloney.  The  correspondence  appears  In 
be  entirety  about  Slingisbey,  and  some  of  his  letters  are  also 
given,  signed,  "  F.  H.  Slingisbey,  Kilkenny,  this  St.  Joaeph'i 
day,  1640,"  and  directed  to  Mr.  John  Thompson,  of  Rome. 
This  person  was  also  of  the  English  College;  one  letter  is 
signed  "  Franciscus  Persseus,*  alias  Slingisbeus,  propria  manu, 
Rome,  14th  February,  1639."  The  letters  are  in  the  Latin, 
Italian,  and  English  languages. 

At  the  end  of  the  volume  is  a  complete  memoir  of  this 
person,  entitled,  "  Relatio  brevis  de  Vita  et  Moribus  Rdi.  P. 
Francisci  Slingisbeii  Societatis  Jesu  pro  eo  tempore  quo 
vitam  Soecularem  egit  in  Hibernia,  postquam  fuiaset  ad  F'lAem 
Catholicam  conversus.  P.  Mauritij  Wardcei  Sacerdotis  Hi- 
berni."  This  latter  is  written  upon  duodecimo,  in  a  very 
legible  hand,  and  if  it  was  printed  the  correspondence  would 
make  a  necessary  appendix. 

Vol.  X.  (3944)  is  a  very  thin  quarto  volume,  in  the  Latin 
language,  bound  in  calf,  and  is  the  Obituary  of  the  Irish  Col- 
lege of  St.  Anthony  of  Padua,  at  Louvain,  from  1614  to  the 
year  1716.  A  couple  of  leaves  are  devoted  to  each  mouth,  and 


*  In  Mr.  Burko's  Heraldic  Dictionary  oftht  Peerage  and  Baroattagt  0/ 
the  Sriiiih  Empire,  vol.  ii.  p.  297.  the  following  will  be  foond :  "  Hrarj 
Piers,  Eai).,  of  Tristeraogh.  This  gentleman  conforiced  to  the  Church  of 
Rome,  and  prevailed  upon  some  of  hii  children  to  embrace  the  sune  creed :  of 
whom  Thomas,  hi«  third  son,  became  a  Franciscan  Friar;  and  Henrj,  tkis 
fourth  SOD,  left  a  lan,  John,  who  took  orders  in  the  Catholic  Church."  V«r; 
probably  the  "  Fmoeiaou*  Perswus,"  nbore  Blladed  to,  was  a  mfmber  of 
^ii  familj, 


thenainesof  the  brothers  areentered  in  the  order  of  tbecalendar, 
opposite  the  dates  upon  which  they  died.  The  entries  con- 
tain short  notices  of  the  labours,  &c.,  of  the  fraternity,  and 
indeed  no  Franciscan  college  has  maintained  with  more  zeal 
than  this  the  character  of  the  order,  as  expressed  in  their 
motto,  "  Doctrina  et  sanctitate."  The  obits  of  the  benefac- 
tors of  the  college  follow  those  of  the  brethren. 

Vol.  XI.  (4190-4200)  isa  thick  quarto,  bound  in  vellum: 
the  paper  is  very  coarse,  and  the  penmanship  rudely  executed, 
The  contents  of  this  volume  are  all  in  the  Irish  character  and 
language,  except  one  of  the  two  lives  of  St.  Molingus  which 
is  Latin. 

1.  A  life  of  St  Brigid fol.       1 

2.  The  Hymns,  Life,  and  Vision  of  St  Adamnamis,  .     .     ,,      — 

3.  The  Life  of  St.  MoHtigus, „      43 

4.  „        St  Berachus, „     66 

L^  „        St  GrelUnus „     63 

Ki.  „        St  ForsuianuB „     86 

I     7.  „         St  MolassiuB  Dainohinis, „      91 

8.  „        St.  Lassara  Virgo, „    1 12 

9.  „         St  Naulu „    12* 

10.  „        St  Kieranus  Saigir, ,,139 

11.  „        St  Kteranus  Cluanensiii „   149 

12.  „         St  DeclanuB .     „    160 

13.  „        St.  Buanus ,.186 

14.  „         St.  FinianuB  Cluainerard, ,    196 

15.  „         St  Benignus ,,203 

16.  „         St  Aireranus  sen  Aileranut, „    312 

17.  Sapientes  precationes  ejusdem „    217 

18.  The  Lifeof  St  BrendanuB  Cluanfert .,259 

19.  „         St  Mochudda  seu  Carthaci ,,265 

20.  De  St  Suanachi  Gliia  et  de  St  Mocbudda ,,268 

21.  Fragment  of  the  Life  of  St.  Senan,  and  the  poems  of 

Dallanus  upon  that  saint, „      — 

Judging  from  the  writing  of  this  volume,  one  would  not 
suppose  it  to  be  a  compilation  of  Michael  O'Clery's ;  how- 
ever, bis  name  appears  as  the  scribe  in  several  places ;  for  in- 
2  I'  2 


»Unc«.atfbliosl2l,l3I,uidl83.  Thrv 
been  wriUea  in  tfaey«an  1626  aai  1629: 

Vol.XII.(124l>.  Tfanisaa 
frreiit  sized  paper,  aod  contiiiia  aboM  270  IcBvei,  i 
memoirs  aud  notices  of  Irisii  ninu  in  die  Lalia  I 
the  arrangement  ta  alphabetical,  aad  the  rolm 
be  a  note-hook  of  some  bagiographer.  I  was  unable  in 
diKcover  a  name  or  date  in  the  book.  At  p^e  99  u  a  pedi- 
gree of  "  SS.  FurwuB,  Foilanos,  et  Ulunu,"  the  •■■•of 
Giltanu*.  "  Kex  Hibernis." 

Vol.  XII  I.  (4531)  188  second  copy,  and  IbelieretfaeoEdMi 
in  the  library,  of  the  Visio,  &c. ;  see  Vol.  1 1.  ( 1 162),  and  Vol. 
X  X  J  V.  (7960),  in  this  catalogue.  The  MS.  is  written  upon 
vellum,  and  beautifully  executed ;  the  sheet  is  wnali  octaro, 
and  there  are  eighteen  of  them  occupied  with  the  piece-  It 
has  no  illumination,  nor  any  trace  of  the  Irish  character,  or 
the  name  of  the  scribe.  It  is  attributed  to  the  close  of  the 
thirteenth  century. 

Vol.  XIV.  (4639).     This  is  a  small  duodecimo  volume 
bound  in  calf;  upon  the  tly-leaf  is  the  following  title : 
"  Martyrologium 
Sanctorum  Hibernise  collegit  et  digesait 
Michael  O'Clerij 
ord.    S.    Franciaci 
Uuaii  in   Flandria  Gallica  1629." 
After  this  follow  four  pages  in    Irish,  in  the  hand-writ- 
ing   of  Michael   O'Clery,   and  dated  from  Donegal,   1628. 
After  this  a  short  paragraph  or  testimonial  in  Irish,  dated 
Nov.  1>  ItiSC,  anil  signed 


.iCUvwkov^p^ 


This  paragaph  appoiirs  upon  (he  next  page  also,  and  i 
ni-d  "  t'onnfp  ITIoc  huoop,"  bearing  date  Nov.  II,  1636. 


The  testimonials,  in  the  Latin  language,  of  Thomas  Flem- 
ing, Archbishop  of  Dublin  and  "  Primate  of  Ireland,"  dated 
from  Kitdare,  February  1,  1636,  and  from  Father  Koche  of 
Kildare,  dated  from  bis  convent,  8tb  Jutiuary,  1637,*  nejt  fol- 
low, and  then  the  Martyrology,  first  arranged  according  to 
the  calendar,  and  then  alphabetically.  This  MS.  is  in  the 
Irish  language,  and  can  be  read  without  any  difficulty :  it 
contains  about  250  pages. 

Vol.  XV. (5057,5058,5059).  Thiais  a  thin  quarto,  rudely 
ttitched  together,  and  in  bad  condition.  It  contains,  first,  a 
fragment  of  a  catalogue  of  saints,  then  some  puemH  by 
"  EUvgai)  mac  an  Bhaird,"  and  by  "  Moel  Patric,"  &c.  &c., 
and  ends  with  a  fragment  in  prose,  commencing  "  Gloriosus 
Episcopus  CarthaguB  qui  vulgo  vocatur  fTlochuoa."  The  con- 
tents are  all  in  the  Irish  language,  and  I  was  unable  to  disco- 
ver the  name  of  the  scribe  or  date  of  the  compilation;  bow- 
ever,  I  believe  it  belonged  to  the  Louvain  collection,  and  is 
justly  attributed  in  the  catalogue  to  the  seventeenth  cfr- 
tary. 

Vol.  XVI.  (5095, 5096)  is  a  small,  quarto  volume,  bound 
in  vellum,  in  the  Irish  character  and  language;  and  is  another 
copytofthe'*Martyrol(^umDungalen«v"  of  Michael  O'Clery. 
It  contains  a  preface  by  the  author,  in  which  he  stales  that  the 
work  was  finished  at  Donegal,  19tb  April,  1630,  and  tben  a 
■short  paragraph,  signed  Flao  Mac  Aodhagan  as  above. 

Upon  the  following  page  this  paragraph  again  ocean,  tigncd 
"  Connep  Vn'bpaof,"     Then  follow  tbe  approbations,  in  L«tui, 


*  FUaa  Mac  luilhii^iB,  whoM  aaU^rspk  i*  htrr  gi'ts.  <ttt  s  taatomt 
aotiqnarj.  tnm  the  riBi««  aT  BUIjr  Mae  AaAacu.  im  tfcc  mM;  of  Ttpp^ 
ru-j.  It  B>r  b«  rfrii«<  Ikat  iIk  nAridnk  vhoH  ■— «  arm  Imtc  ginm 
MC  tJw  tame  wW  hmr**  gTW  affrahati—  U  tW  Amatja  al  Om  fm*  UaaUn  i. 
u  nu;  be  icca  ia  tk  MMfrapb  Mp7  hloaglt  t*  TrWij  V^ttft  tMnrf. 
Rermm  Hib.  Scnftara,  ml  SL  p.  rr.  Tfc«  MB*  ribwVTillwi  ■ffHii  l«  Oa 
sUmt  cop;  of  Um  iUrtjntngj      lh«  •■!  in.  ia 

t  S«  loL  u>    X»  MW 


of  Malacby,  Archbishop  of  Tuam,  dated  from  Galway,  6fte«nUi 
of  the  kalends  of  December,  1636  ;  that  of 


^Ct>2^^     ^/^/^-'^•^^^ 


dated  27th  December,  1636;  that  of  F.  Tbomas  Fleming, 
"  Arcblepiscopus  DublinieDsis,  Hib.  Primas,"  dated  from 
Kildare,  February  6,  1636;  also  that  of  "Frater  Rocbus 
Kildarii,"  dated  from  hia  convent,  8th  January,  l637(  in 
which  it  is  stated  that  "  Fr.  Florentius  Keegan"  and  "  D- 
Corneliua  Bruodyn"  examined  the  Martyrology. 

The  Martyrology  is  first  arranged  according  to  the  calen- 
dar, and  then  alphabetically;  the  writing  is  clear  and  beauti- 
fully executed ;  Eome  short  notes  in  the  Irish  and  Latin  cha- 
racter are  scattered  through  its  pages. 


i,-^t(\ 


At   the  commencement  of  the  volume  will  be  found  « 
sketch  of  a  shield   with   some  armorial  bearings  as   above. 


I 


I 
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Powibly  the  readers  of  the  "  Unkinde  Deserter"  may  be  able 
to  conjecture  the  purpose  of  this  composition,  and  assign  some 
reRBon  for  finding;  the  Lion  of  Belgium,  the  Harp,  andcrowoi 
of  Ireland  quartered  together. 

Vol.  XVII.,  containing  Nos.  5 101,  5102, 5103,  and  51 04, 
is  a  thin  quarto  volume  ;  the  first  part  is  occupied  with  a  col- 
lection of  religious  poems  in  the  Irish  language;  some  upon 
Columbanus,  and  others  attributed  to  bim  and  to  St.  Mo- 
ling, also  the  rules  of  the  Irish  saints,  commencing  with  St. 
Columbanus.  This  collection  was  finished  in  ltJ30,  as  may  be 
seen  at  page  45,  where  it  ends.  Then  commences  "  Festilo- 
gium  S.  Engussii  Keledei,"  al^o  in  Irish,  and  beautifully  writ- 
ten, unquestionably  in  the  handwriting  of  Michael  O'Clery; 
the  accompanying  gloss  and  notes  are  very  full,  and  the  "  Fes- 
iilogium"  occupies  fifty-one  pages, 

The  next  piece  is  entitled  "  Marian!  Gormani  Sanctl  de 
quibus  dubito,  an  sint  Hiberni  an  alij,  quid  non  reperiantur  in 
aliis  Martyrologiis  lis  quibus  denotantur  diebus."  It  is  in  the 
Irish  language,  as  well  as  a  testimonial  which  precedes  it, 
bearing  date  "  IS.aug.  H)33,"  and  signed  peapFet'rr*'  *  maoiU 
conciipe  and  Cucoiccpice  o  Cleipij. 

This  Martyrology  is  in  short  metre,   and  contains   141 

After  this  there  is  a  third  Martyrology,  that  of  Tallught, 
occupying  about  twenty-seven  pages,  and  then  the  following 
testimonials  :— 

Nos  infra  scripti  fidem  facimus,  et  per  presentes  testa- 
mur has  annexas  duas  copias  transumplas  fuisse  per  fratrem 
Michaelem  Clery  e.x  duobus  codicibus  manuscriptis,  quibuB 
a  lingua  Hybcrnicse  peritioribus  hucusque  fides  adhibebatur, 
uno  nimirum  vetustissimo  codice  periinente  ad  Clann  y  Mul- 
choner,  et  altero  qui  est  vera  copia  celeberrimi  et  vetustissimi 
vodicis  nunc  Dublinij  reservati ;  easdemque  copias  de  verb©  ad 
.verbum  sine  styli  ordinis  aut  subslantije  rerum  inversione  aut 
irruplione  cum  eisdem   suis  protholypis  per  omnia  concor- 
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dare.      Ill  cuju*  rei  fiilem  el  testimonium  his  8ulK<:ri|>f<iintu  in 

deserto  nostra  mansionis  die  29  Aprilis,  1636." 

Fr.  Bemsrdinus  Clery. 

Guardianus  Dung. 

Fr.  Mauritius  Ultanus. 

Fr.  Mauritius  L'ltanus. 

Upon  the  opposite  side  will  be  seen  a.  fac  timiU  of  ihii 
testimonial  ;  I  have  thought  it  worth  presenting  to  the  reader, 
that  it  might  he  compared  with  the  signatures  of  the  same  three 
individuals  as  attached  to  the  testimonial  upon  vellum,  in  the 
Annals  of  the  Four  Masters,  now  in  the  Library  of  tbe  Royal 
Irish  Academy,  as  well  as  with  their  handwriting,  which  may 
be  seen  in  another  copy  of  the  same  work  in  Trinity  College 
Library. 

Then  follows  another  testimonial  to  the  same  effect,  signed 
"  Joannes  Culenanus.  Epus  Rapotensis,"  with  his  episcopal 
seal.  There  is  also  one  in  Irish,  signed  by  Conell  Mac 
Geogbegan,  dated  October,  1636,  and  some  short  historical 
pieces,  finished  at  the  Convent  of  Donegal,  28  April,  1636. 

Upon  the  outside  of  this  volume  will  be  found  the  follow- 
ing note,  in  a  hand  apparently  as  old  as  that  of  the  test  or 
testimonials:  "  Continens  Martyrologia  Qi^ngussei,  Mariaiii 
Gormani  et  Tamlactense  et  Genealogias  yS""  et  plura  alia 
opuscula."  We  may  add,  that  the  binding  of  this  valuable 
volume  is  of  vellum,  with  a  piece  of  calf-skin  rudely  stitched 
upon  its  back. 

Vol.  XVllI.,  containing  Nos.  5301  to  5320,  inclusive,  is 
a  very  thick  quurto  paper  volume,  bound,  or  rather  stitched 
together,  with  a  piece  of  calf-skin  as  a  cover.  Its  contents 
are  very  varied,  and,  it  is  presumed,  are  of  much  historical 
interest ;  they  are  as  follows : — 

No.  5301.  "  Fragmenta  tria  Annalium  HibeniisB  extract* 
ex  codice  memhraneo  Nehemite  mac  j?igan  Senis,  Hibernicl 
juris  periiissimi,  in  Ormonia,  per  Ferbissium  ad  usura  R.  D. 
.loannis  Lynch       "  Ab  anno  Xti  circiter  571  ad  annum  plus 
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minus,"  •  •  •  •  and  commences  thus  :  "  Ht.  car  Ffimm,"  "  in 
quo  victus  est  Colman,"  &c. 

These  extracts  extend  lo  seventy-one  pages,  and  are  well 
«iid  closely  written.  At  the  end  is  an  index,  and  au  accom- 
panying collation  with  the  Annals  of  Donegal. 

No.  5302  is  a  little  fragment  upon  Irish  hagiography, 
commencing  "  Notanda  in  opere  fratris  Jacobi,"  Sic,  consist- 
ing of  four  small  leaves. 

No.  5303  consists  of  sisty-five  pages;  the  first  twenty-six 
are  entitled  "  Adversaria  Kerum  Hiberniie  excerpla  ex  mutiia 
Historia  D.  Caniwelly,"  and  commences  thus  :  "  Hoc  anno 
ante  diluvium."  At  page  25  commences  "  Annales  Kos- 
creenses."  The  initial  line  is  "  Patricius  Archiepus  in  Hi- 
berniam  venit  atque  Scotos  baptizare  inchoat,  nono  anno 
Theodos.  mlnoris,"  &c.     These  Annals,  as  well  as  the  "  Ad- 

^ve^sa^ia,"  are  in  Latin  and  Irish,  and  very  badly  written. 
No.  5304  is  a  very  long  alphabetical  Index  of  the  Annals 
ef  RoBcrea,  made  by  "  Frater  Brendanus  Conorus,"  accom- 
panied by  marginal  references  to  the  Annals  of  Donegal. 

No.5305is"Familia,  seu  Monachi  S.  Fintanisive  Muniite 
Abbatis,  nuraero  233,  quos  non  uret  ignis  judicii :  ex  Mart. 

■  Taml.  pergameno,  21  Uctob."  The  names  are  alphabetically 
Arranged,  and  this  fragment  is  but  four  leaves  in  extent. 

No.  5306  i»  very  closely  written,  and  is  entitled,  "  De 
Multiplici  Natum  bono  ad  Hybernos  in  terrestri  elemento 
istius  regni,"  and  commencing  "  Authores  qui  volunt  re- 
gionem." 

No.  5307.  "  Itenerarium  in  Hibernia,"  by  "Fraier  Ed- 
mundus  Mac  Cana,"at>d  commencing  "  Monaitterium  de  Kill 
Snabha." 

No.  5308  is  a  "  Uescriptio  Insula  Sandie,"  by  (he  »amc 
author,  and  commences  "  Insula  Sanda  ent." 

kNo.  5309  is  an  extract  from  Joannes  Major,  "  de  hiitoriea 
ritaiinica  antiqua,"  cnmmencing  "  Ab  Albina  llcgina." 
No.  5310  is  another  extract,   "de  regibu*  .ScotiK,"  frona 
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Hector  Boetius,  und  commencing  "  Primus  imperal  Scoui; 
these  extracts  are  otily  a  few  pages  in  length. 

No8.  5311,  5312,  631T,  5318,  are,  respectively,  bulls  by 
Popes  Urban  VIII.  and  Alexander  VII. ;  and  letters  to  the 
Irish  bishops  from  Popes  Zacharias  and  Gregory, 

No.  5313  is  "de  Monaaterio  St.  Jacob!  HerbipolensiV 
( WurtKburg) ;  and  commencing,  "  Circa  hoc  lempus  multi  in 
Scotia." 

In  5314  is  an  extract  from  Martanus  Scotus  upon  Irelanii, 
very  short,  and  commencing,  "  Hac  quoque  tcropestate. 
There  are  also  extracts  from  the  "  Annales  Suevici"  of  Mar- 
tinua  Crucis  concerning  Ireland;  and  a  collection  upon  tbt 
'*  Irish  Apostles,"  with  their  labours  in   Belgium  and  Ger- 

To  the  historical  student  wishing  to  pursue  his  researches 
in  reference  to  the  seminaries  established  on  the  CouUnem 
by  these  missionaries,  the  contents  of  the  volume  we  are 
speaking  of  would  be  indeed  an  acquisition.  In  it  be  has 
the  names  of  many  authors  with  which,  very  possibly,  he  has 
hitherto  been  unacquainted,  with  references  to  their  writing;* 
already  arranged,  which  would  give  him  considerable  (rouble 
even  to  make  out. 

Vol.  XIX.  (6131,  6132,  6133)  is  a  large  quarto,  bound 
in  vellum,  containing  a  collection  of  Irish  poems  and  pieces 
in  prose,  upon  the  O'Donnell  family,  and  has  been  evidently 
left  in  an  unfinished  state;  a  good  number  of  the  poems  are 
hoaded  "eosban  puao  mc  an  6hoipQ  cc."  Upon  the  outside 
of  the  volume  its  title  is  written  in  Irish  and  Latin  as  fol- 
lows: 

"  Cebhop  ipifin  t  t>omh>)o>U. 
Liber  poeuifttum  O'Donnellij.'' 
Upon  the  inside  of  the  cover  I  found  a  note  scarcely  legible 
I  was  able  to  decipher  with  difficulty  the  following  words  at 
the    concltision  :  "  O'Donnell  a  dall   fall.    .  .  .     Brukell«. 
xm.  September,  1622.-     The  writiirg  in  this  volume  i 


well  executed  ;  and  in  the  note  I  have  just  spoken  of  some  of 
the  words  are  in  the  Flemish  language. 

Vol.  XX.  containing  No.  7299,  is  merely  an  extract  from 
the  theological  works  of  Richard  Archdekin,  of  Kilkenny, 
which  are  highly  prized  abroad,  and  have,  consequently,  gone 
through  eleven  editions. 

Vol.  XXI.  containing  No9.  7658,  7659,  7660,  7661.  This 
volume  is  a  very  large  paper  folio,  bound  in  vellum;  and  ap- 
pears by  the   class-mark  f"*""^*]  to  have  belonged  to  the 
Jesuits.    The  title  or  heading  occupies  half  the  first  page,  and 
has  the  following  note  written  across  it,  in  an  old  hand  differing 
from  the  text :    "  Anthore  N.  P.  Stephano  Vito,  soc".  Jesa 
Hiberao,  Clonmeliensi."     The  title  is  as  follows: 
"  Vindiciie  Scotonim  reterum,  et  Sanctorum  indtgenanu* 
Iberniie  oceani  magnse  Insuix,  quse  olim  ab  ii 
bill  tempore,  passim  per  Europam  usque  ad  annu 
Christi  saltern  1000  audiebat  Scotia,  deinde 
vero  per  200  et  amplius  annos  dicebatur 
Scotia  major  sive  vetas,  ad  discrimem  Scotise  primoris  et  nova^  j 
quae  ante  per  plarims 
eecola  audiebat  Patria  Pictorum  Briunnise. 
In  tm  libros  distribute 

ADVERStS 

Glares  crebrocque  errorea  oovomm  de  rebas  Scotieis  bis 
torieoran  Htctam  Boetii,  Gco^i  Buccauiant, 
Georgij  Toonoai,  Hobeni  Turaeri  Mb  imi 
Joannis  Lola,  et  aMcdanin  ipMimm  tfn  1 
norara  b^uooob  et  patriua  pritce  nanuM  ftt 
chrcrtuuwran  Scotomn  et  Utotiat  wm  e 
iagenci  Munero  Saoctonaa  IberaiB  S 
B  privanl  et  t 
I  Briiwiw  iMdw  f  ortwo* 


'  CaiMlido  Lcctwt  ■ 


»«»'»*—  >*t^«ManaMMti.  S.**  4 
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The  preface,  or  rather  the  address  to  [he  reader,  which  com- 
mences thus :  "  Frons  operis  futuri  Vindicias  pro  Patm  pra- 
I'eral,"  &c.  &c.,  occupies  about  six  pages,  and  endsas  follows: 
"  si  tibi  lector  ero.  Vale,  Fave,  et  fruere  labore  nostra." 
Next  follow  "  Generales  Censurie  variorum  Authorurode fide 
Catholica  et  Libris  Hectons  Boetii  atque  asseclarum  ipsius;" 
including  those  of  Polydore  Virgil,  Carolus  Sigentjus,  Tho- 
inas  Boygus,  Joannes  Lclandus  Londlnensis,  Luidyus,  Cam- 
denus,  Petrus  Berteyus  Belgeus,  Buccananus,  Richard  Stani- 
hurst.  After  these  Censura  there  follows  something  like 
a  table  of  contents,  divided  into  eleven  chapters,  aod  headed 
thus :  "  Keferuntur  capita  potissinia  historicorutn  eironim 
qui  in  Vindiciis  noatris  refutantur," 

The  body  of  the  work  commences  al  page  14,  and  toil 
there  is  a  short  heading,  thus:  "  Brevis  descriptio  Iberniv 
InsuliB,"  &c.  &c.,  and  then  a  little  prologue  commencing  : 
"  Inter  multos  exieros  nostrl  SEeculi  qui  geographiam,"  &c.. 
which  occupies  half  a  page;  at  the  end  of  this,  cap.  i,  com- 
mences, and  is  entitled :  "  Situs,  magnltudo,  cfelum,  solunii 
salubrilas,  fncunditas  allaque  commoda,  ac  dotes  Ibernis  In- 
sulae."  And  the  text  of  the  work  begins  thus  :  "  Vernaculo 
vocabulo  Erin,"  which  Is  then  continued  tn  202  folios  written 
upon  both  sides,  when  a  dllTerent  character  of  band  appear^ 
which  continues  until  page  309,  written  very  closely,  and  also 
upon  both  sides. 

After  this  a  second  part  commences,  with  different  p^ng, 
headed  thus:  "  Ihesus  Maria  Deo  gratias.  Apologia  pro 
Ibernia  adversus  CambrI  calumnlas,  sive  Fabularum  et  Famo- 
sorum  libellorum  Silvestri  Oyraldi  Cambrensis,  sub  vocabu- 
lls,  Topographia  sive  de  mirabitlbus  Iberniffi,  et  Historia  Vati- 
cinalis  sive  expugnationis  ejusdem  insulte,  refutatlo."  With 
an  address  to  the  reader  commencing — "  Benevo.  lectori  S. 
In  contumeliiim  niultorum  cum  Sanctorum."  After  ibis,  and 
■A  table  of  contents,  follows  cap,  i.  headed  thus :  "  Quid  Sta- 
hihurst  et  alii  senscrint  univcrsim  de  intempciie  et  luordiici- 
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I  tate  Sylvestri  Geruldi  Cambrensis,"  and  t^ommeiicin^,  "  Prieter 

Hereticos  Ires."  Cap.  xix.  is  headed  :   "  Fictitium  aut  surrep- 

I  titium  fuisse   Diploma  Adrian!,"  &c.      The   last,  or  chapter 

;vi.,  commenecB,  "  Audiati  Lector  Cambrensem,"  &c.* 

At  the  end  of  the  volume  will  be  found  a  detached  folio 

[  tract,  entitled,  upon  the  cover, 

*  Apologia  pro  Sanctis  Scotise,  sed  Infirma  videtur  saltern  st 

conferatur 

cum  Vindiciis  P.  Step.  Viti  pro  Scotia  an 

tiqua  Seu  Hibernia." 

The  text  of  this  is  preceded  by  the  following  heading: 

"  Apologia  pro  gente  Scotica  hodierna  contra  Hibernos  ;"  and 

commences,  "  Dcdimus  in  Lucem  atiquando,"  &c.     This  also 

formed  a  part  of  the  Jesuit  Collection,  and  contains  twenty 

folios  written  upon  both  sides  ;  and  it  is  accompanied  by  a  few 

leaves  of  detached    Irish   MS.  upon  quarto  paper,  and  very 

badly  written,  and  of  no  importance. 

The  contents  of  this  volume,  that  is  to  say,  the  part  fas- 
tened within  the  binding,  amount  in  all  to  about  1000  closely 
I  written  pages,  and  it  was  evidently  a  copy,  made  perhaps  for 
I  the  author,  by  four,  or,  at  all  events,  three  different  scribes.  As 
for  its  contents  as  a  valuable  historical  document,  the  writer 
has  merely  to  mention  that  he  has  never  seen  a  work  upon 
Ireland,  from  which  information  appears  to  have  been  drawn 

I  bom  so  many  or  such  high  authorities:  one  need  only  look  at 
R  single  page  of  it,  when  he  will  at  once  perceive  the  immense 
ftmount  of  learning  with  which  the  author  was  gifted,  and  the 
fiwility  of  arrangement  with  which  he  has  used  it-t 


li 


•  Dr.  Todd  hu  just  called  my  attention  lo  x  manusoript  fragmeot  in  the 
Latin  language,  forming:  part  of  the  Uesher  Collection,  in  the  Library  of 
Trioitj  College,  Dublin  (E.  3.  19).     Upon  inapectioD,  we  have  diacovered 

Itbat  it  is  a  part  of  this  work  of  Stephen  White,  which  is  abovo  detcribed. 
t  Since  the  above  was  written,  Mr.  Charles  P.  Mar  Donnell,  M.  E.  I.  A., 
hs*  been  kind  enough  to  pla™  iu  my  hands  the  Bpv.  Dr.  Olivpr'a  "  Collec- 
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Vol.  XXII..  containing  Nos.  7672,  7073,  and  7674,  w 
perhaps  one  of  the  most  valuable  Irish  MSS.  in  existence,  be> 
ing  tbe  second  volume  of  a  collection  of  lives  of  Irish  saints, 
in  the  Latin  language,  and  written  in  the  fifteenth  century. 
It  consists  of  177  targe  folios  of  parchment ;  the  first  is  num- 


tions  towards  illustrating  the  BioKraphj  of  the  Scotch,  English,  twil  Iridi 
Members  of  the  Society  of  JesuB."  Quoting  from  p«ge  269,  of  this  »erj  in- 
teresting work,  I  find  >  conGrmalion  of  the  opinions  upon  the  merits  of  tbi> 
MS.  which  I  have  just  ventured  to  express. 

■'  Stephen  While.  This  Irish  Father  deserves  a  fuller  eulogium  than  I 
am  able  to  supply.  He  waa  the  author  of  some  historical  pieces  relating  to 
Ireland,  in  confutation  of  Ihp  assertions  of  GiraJdus  Cunbransta.  Tha  Bet. 
John  Lynch,  who  had  the  custody  of  this  valuable  MS.,  mentions  it  in  chapters 
i.  and  liv.  of  his  Cambremii  EvtriMt,  printed  in  1662,  and  eiprcsses  hia  deep 
re^et  that  a  considerable  part  of  it  n'as  tost  during  the  civil  wars.  Ardt- 
bishop  Uiaber,  an  eicetlent  judge  of  these  matters,  in  page  400  of  hi*  fVi'- 
merdia,  gives  F.  White  the  character  of  being  '  a  man  of  exquisite  knairiedg« 
in  tbe  antiijnitics,  not  only  of  Ireland,  hut  also  of  other  nations.'  In  a  letter 
of  Kobert  Nugent,  superior  of  his  brethren  in  Ireland,  and  addressed  from 
Kilkenny,  January  10,  1646,  to  F.  Charles  Sangri,  I  read  what  foUonts : 

"  '  I  have  given  the  commission  to  four  of  onr  fathers  diligently  to  exa- 
mine tbe  works  of  P.  Stephen  White,  and  to  forward  tiielr  judgment  to  your 
paternity,  conformably  to  the  directious  yon  have  recently  sent  as.  Hu 
works  are  various,  and  as  our  fathers  live  in  places  very  distant  from  ettitt 
other ;  and  notwithstanding  the  most  Reverend  Bishops  (who  are  r«ady  to 
defray  the  expenses  of  the  printing),  as  also  the  supreme  council,  very  «ar< 
nestly  insist,  that  a  certain  work  of  his  "  De  Sanctis  et  Antiquital«  IbemiM,' 
be  instantly  sent  to  the  press,  I  find  it  difficult,  and  next  to  Imposnble,  l« 
resist  their  reasonable  demand,  since  the  MS.  itselfhaa  been  perused  by  lev*- 
ral  amongst  them,  and  has  been  pronounced  notonty  worthy  of  being  printed, 
but  highly  necessary  for  the  credit  and  advantage  of  this  kingdom.  There- 
fore, I  have  wrilteti  again  to  the  enaminers,  that  each  would  privately  report 
their  opinions  on  this  work  as  soon  as  possible  to  your  paternity ;  though  all 
in  their  letters  to  me  greatly  extol  it,  and  declare  it  most  worthy  to  issue 
from  the  press,  Bat  I  am  unwilling  to  allow  any  work  lo  be  printed  that 
can  give  just  cause  of  offence  lo  any  person :  and  yet  here  is  less  cause  of 
apprehension  in  this  case,  as  this  book  merely  treats  on  the  Sunts  and  An- 
tiquity of  the  Kingdom  of  Ireland.'  " 

Dr.  Nicholson,  in  his  Irish  Historical  Library,  p.  00,  calls  Stephen  Whita 
the  friend  of  Archbishop  I'sshcr ;  and  the  passage  referred  to  in  Cambrensis 


40T 

bered  48,  consequently  the  forty-seven  first  leaves  are  want- 
ing; and  the  MS,  is  written  in  double  columns,  of  thirty-nine 
lines  each,  ornamented  with  small  illuminated  letters  scattered 
through  the  volume.  Between  folios  128  and  129  i»  a  semi- 
longitudinal  page,  upon  which  is  found  the  following  note  in 
the  Irish  language  :* 


I 


I 


•waccatn. 


Eveniu,  tilludingto  WhLt«,  in  ufaltows :  "Pater  SlophanuB  VJtuit e  SocieUite 
Jesu,  sacTE  Theologife  doctor,  et  jirofesinr  rmeritiu,  lacubrktionem  elab»- 
raiit  accnrkliBSiiDain,  cguie  iafamiam  Biberniic  a  Giraldo  iropkctam  lucnlen- 
ter  unovit.  Ejas  operia  eiiguum  frngEDcntniD  penes  me  h&bi;Oi  ijuod  r^liquie 
partis  prKStantiam,  tanqn&ok  nagais  leoDem  iadicat ;  std  int^gmm  alicui 
mntiio  pridem  Ir&ditum,  proh  dolor,  in  latebras  oliqius  recandjtos  nbditum 
eit,  nt  ex  iu  erui,  kc  in  lucem,  boniinaiDque  consprctaoi  profcrri  exinde  nan 
potuerit." — Cembreniii  Eperiai.  p.  I. 

*  [It  would  sram  that  tbeac  lines  oughl  to  bo  read  and  translated 


bennacc  cuanna  a^uj-  (no)  noem  capo- 
m  a  caccach  ppip,  ap  ainmam  in  cl  rue 
a  saeoailc  lUaom  in  bechura  ,!■  FPT  'ohlp 
mac  fcepuill.  t>e  ep^llia. 


Aoiioa  qnoqu«  fratrit  Dermitii  i  Dhnnchadha  requieioat 
pace  Amen. 
"  The  bl«uiag  of  Coaniia,  and  (of  the)  saioti  who  ware  in  communion 
with  him,  b«  Dpon  tlie  loul  of  tiiin  who  tranilated  thi>  life  from  the  IHah  into 
Latin,  Tia.,  Brother  John  Mac  Kerall  of  Oriel."— Edit  on  or  the  PaoocuD- 
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'I'hia  is  the  only  trace  of  the  Irish  language  that  I  was  ena- 
bled to  find  ill  the  volume;  the  two  last  pages  are  also  semi- 
pages,  neither  ofwhich  are  written  upon  both  sides,  although 
all  the  others  are ;  upon  the  back  of  the  volume  may  be  seen 
the  following  title:  "  MS.  Salmautic.  de  SS.  Hibernis  II." 
A  table  of  contents  upon  paper  will  be  found  in  the  commence- 
ment of  the  volume,  apparently  laid  there  by  some  person  who 
had  possession  of  the  book,  and  of  which  the  following  is  a 
copy  : 

"  Codicem  huno  Rector  Collegij  Sslmanticensis  Hibeniici 
Soatts  Jesu  dono  dedit  nostro  Patri  CEgidio  de  Smidt  qui 
eundem  donavit  P.  Heriberto  Boswaydo." 

INDEX    VITAHITM. 


S.  Brigida  acephaln,  ...  48  ' 

S.  Fursei. 62  i 

S.  Brendani  abbatis, .   69  el  192  | 

S.  Kierani  abbatia,    ...  77  | 
CntaloguB  SS.  Hibernis,  or-           I 

dinis  tripiicia,   ....  78  | 

S.  Monymna  cngn.  Darerea,  7.9  I 

S.  Finiani 83  | 

S.  Tygernachi 86  t 

De  S.  Columba  et  Brendano,  S9 

S.  Albei.  ep., 91  | 

S.  Lugidi 94  1 

S.  Fintani  cluan  Edhnech,  101 

S.  Bodani 106 

S.  .^di,  pp., 108 

S.  Fintani, 110 

S.  Kainechi 114 

S.  Fintani, 120 

S.  Colmani,  Elo.,       .     .     .  123  { 

8.  Columbi  Tyredaglns,       .  129  i 

S.  iEdoni  alias  Mredoci,      .  133 

S.  Muniabbatis,  .     .     .     .  137  j 

S.  Albnni 140  I 


i.  Cronani, 147 

i.  Malachite 149 

i.  Laurentii  Dublinien,      .  167 

i.  Flanaani, 168 

(-  Ratherinse 175 

).  Senani, 186 

;.  Brendani 197 

1.  Comgalli, 195 

i.  Mac  Curtini  BcephaU,    .  190 

i.  Kierani, 197 

;,  Motingi 200 

5.  Colmani  E.  Drum,  .  .  201 
i.  C  ucaragius  ab.,  .  .  .  203 
i.  Cohimbse  abbatis,     .     .  205 

i.  Baythini, 201 

i.  Molua, 202 

i.  Doga, 212 

i.  Mochixi,  .....  213 
).  Eoganii,  ep.,    ....  216 

I.  MffinisBi, 217 

;.  Cuon£e  acephala,.  .  .  218 
1.  Mochf  lloci  acf  phnia,      .319 
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Upon  tbe  back  of  this  table  of  contentti  is  u  portion  of  a 
letter  in  Latin,  without  any  signature,  referring  the  reader  of 
it  to  Colgan  and  Speed  for  inforroation  as  to  the  places  men- 
tioned in  the  book.  The  heading  of  the  chapters  is  not  in 
tbe  same  handwriting  as  the  body  of  the  work,  but  in  the 
smaller  band  which  will  be  seen  in  the  last  couple  of  lines  of 
tbe_/ac  simile.  The  book  itself  is  about  tbe  size  of  the  Book 
of  Ballymole,  and  has  been  cut  down  too  closely  in  the  binding, 
which  is  also  of  vellum.  A  map  of  Ireland,  without  any  name, 
I  think  that  of  Speed,  is  laid  into  the  volume,  and  I  suppose 
was  made  by  the  individual  who  wrote  the  index,  the  paper 
of  botb  being  the  same. 

Vol.  XXIir.  (7806).  The  last  piece  in  this  volume  is  a 
copy  of  the  "  Purgatory  of  St.  Patrick,"  commencing  thus  : 
"  Patri  suo  peroptato  in  Christo."  The  volume  itself  is  a  large 
vellum  folio,  bound  in  wood,  and  attributed  to  the  pen  of 
*'  Henricus  Saltereyensis,"  and  said  to  be  written  at  the  com- 
mencement of  the  fourteenth  century.  It  has  no  illumina- 
tions, nor  could  I  find  any  trace  of  tbe  Irish  character  or 
language. 

Vol.  XXIV.  In  this  volume  will  be  found  No.  7960, 
which  is  another  copy  of  the  "  Visiocujusdam  militis  Hibrnen- 
sis  ad  edificatione  multor  conscripta."  It  commences  thus: 
"  Incipit  plogus  Marci  ad  abbatissam  quandam  ;"  and  after  this 
prologue,  commences,  "Ibernia  igitur  Insula."  The  volume 
itself  is  a  very  ancient  vellum  folio  MS.,  in  double  columns, 
attributed,  and  I  believe  justly,  to  the  fourteenth  century. 
The  vision  occupies  twenty  folios,  written  upon  both  sidea. 
Upon  the  first  folio  of  the  volume  may  be  found  the  following 
note  about  this  piece  : 

"  Viaio  Tungdali  militia  Hiberni,  an.  U48,  auctore 
Marco  in  qua  mentio  fit  SS.  Patricii  apli  Hiberni 
Malacbiffi  ep.  Dun.  Ruadani  Nenni^  ep.  Chian 
Coeleatini  ep.  Arroach.  Chaini  ep.  Lundinen." 


This  MS. 


vithout 


any 


illuminations,  nor  ^rou\d  I  finil 


e  of  the  Irish  lar 


m  It  any  trace  o 

Vol.  XXV.,  containing  Nob.  8530-8534,  is  a  "collec- 
tanea" which  belongeil  to  some  Jesuit  library,  aud  contuiit  a 
tract  entitled  "  Ul-  Sanctis  Ilibcrnise  Item  de  HiberoiBB  His- 
toria  et  quod  qui  Scoti  appellanlur  usque  ad  annum  fere  yOO 
patria  Hibemi  fuerunt." 

The  first  part  of  this  tract  is  a  long  alphabetical  index  to 
the  Irish  saints,  with  references  to  notices,  &c.,  of  them.  The 
next  part  is  a  very  interesting  tract  upon  Irish  history,  being 
a  collection  of  notices  by  the  most  ancient  writers  upon  the 
country,  arranged  according  to  the  subject.  This  tract  is 
rather  long.  At  the  conclusion  will  be  found  a  poem  entitled 
"  Sancli  Iberniie  in  Belgio,"  of  fifty-two  verses.  The  con- 
tents of  this  volume  are  entirely  in  Latin.  The  second  part 
of  the  MS.  is  upon  the  Scotch  saints.  No  date  is  to  be 
found  in  ibis  volume ;  possibly  it  formed  part  of  the  BoUan- 
ilist  collection. 

Vol.  XXVI.  (8597)  is  a  collectanea  of  hagiography,  con- 
taining the  offices  of  some  Irish  saints,  written  in  the  same 
band  as  the  last  MSS.  spoken  of,  and  also  belonging  to  some 
Jesuit  library.      No  name  or  date  appear  in  it. 

Vol.  XXVI  i.  In  this  volume  will  be  found  No.  9035, 
which  is  a  French  translation  of  the  Purgatory  of  St.  Patrick, 
and  begins,  "  Moult  (le  fois  allant  demander."  The  com- 
mencement of  this  is  ornamented  with  a  drawing  of  the  Pur- 
gatory, representing  the  souls  in  torment,  the  dimensions  of 
which  drawing  are  about  four  inches  by  two  and  a  half:  it  is 
rather  well  executed,  but  presents  nothing  remarkable.  The 
MS.  is  of  the  fifteenth  century. 

Vol.  XXVIIl.  This  volume  contains,  among  other 
writings  of  St.  Bernard,  No.  9C48,  which  is  his  sermon  upon 
the  death  of  St.  Malachy,  "  Sermo  in  transitu  Malachise," 
commencing,  "  De  cielo  nobis,  dilectissimi."  This  MS.  is 
attributed  lo   the  Iwelfth  century,  and  is  jicrhaps  the  oldest 


"  copy  of  the  writings  of  thin  Father.  Tlie  initial  ietter  Is 
1  omainented  with  a  portrait,  said  to  l>e  that  of  St.  Malachy,  and 
I  of  which  ihe  following  is  a_/¥ic  xhitih. 


This  little  portrait  is  of  interest,  representing,  an  is  sup- 
"  pO!tt;il,  the  features  of  St.  Mulacby,  and  at  all  events  exfaihiting 
the  episcopal  costume  of  the  times;  with  this  view  I  thought 
it  worrhy  of  being  presented  to  the  reader,  and,  consequently, 

»iiuide  an  accurate  copy. 
.  Vol.  XXIX.  containing  Noa.  11976-11980,  which  are, 
in  the  first  place,  "  Memorabilis  promotio  Dni  Joannis  Scot! 
Canonici  Dni  Augustini  prioris  ecclesise  de  Busco  dni  Isaac  in 
csncellarium  ordinis  aurei  velleris  pr.  fr.  Hubertum  Scotum." 
No.  1 1979  is  "  Oralio  habila  in  Capitulo  gen.  Ord.  Velleris 
Aur.,"  and  bears  date  the  5th  of  the  Kalends  of  Ap.  1532. 
They  are  both  written  upon  paper  of  small  quarto  size;  and 
at  the  end  of  the  last  piece  {No.  11980)  is  the  following 

Ipitaph  : 
"  Epitaphium  Dni  Johannis  Scoti 
Prioris  Ecclesiee  de  Bosco  Dmni  Isaac" 


'  QuEC  cameralus  in  banc  protexit  lucem  Joannis 
Scoti  sub  anxo  hoc  ossa  sFpulta  jacent 
Si  ijuis  erat  procerum  clarorum  insignia  doctus 
Artifices  inter  gloria  prima  fuit 
Ofdinig  enituit  proin  Cancellariut  Aurei 


rical  mI- 
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Velleris  Augusta  CaesBre  8ub  Carolo 

Hujus  Ceenobii  tenuit  moderBmina  pastor 

Terdenis  annis  pervigjl  atque  tribus," 
This  also  bears  date  a,  d.  1531. 

Vol.  XXX.  In  this  volume,  which  is  an  historical  C 
lection  upon  the  governors  of  the  "  Low  Countries,"  will  be 
found  No.  16367,  being  the  order  of  battle  as  given  by  Mar- 
shal Sa.\e  before  the  celebrated  battle  of  Fontenoy.  It  was 
printed  at  Gand,  "  par  ordre,"  and  ia  on  official  paper,  some- 
thing like  a  placard  :  it  bears  date  1st  Mayi  1746. 

It  may  be  mentioned,  that  the  order  of  battle,  as  presented 
in  this  paper,  was  not  the  one  observed,  as  it  differs  materially 
from  a  plnn  of  the  engagement  which  is  in  the  possession  of 
the  writer,  and  which  n-as  copied  from  that  sent  to  the  King 
of  Prussia  after  the  battle ;  a  copy  of  this  latter  plan  was 
also  published  at  LiltS  in  17-15,  attached  to  Voltaire's  Poem 
on  Fontenoy,  and  had  it  not  been  correct  it  would  not  have 
been  attached  to  the  writings  of  a  court  poet.  However,  the 
discrepancy  is  easily  accounted  for;  the  Marshal  may  have 
changed  his  mind,  and  countermanded  his  orders  as  first  issued. 
Vol.  XXXI.  is  a  small  portfolio,  containing,  among 
other  numbers,  17056  ;  this  is  entitled  "  Anecdotes  a  la  vie  de 
St.  Dympna,"  and  is  merely  a  short  notice  of  that  saint,  n(»t 
differing  from  the  ordinary  memoir  of  her;  it  occupies  but  one 
sheet  of  foolscap. 

Mr.  Ingram  read  the  following  note  on  certain  Properties 
of  Curves  and  Surfaces  of  the  Second  Degree. 

"  The  object  of  the  present  communication  is  to  show  that 
several  large  classes  of  the  properties  of  curves  and  surfaces  of 
the  second  degree,  most  of  which,  though  of  considerable  in- 
terest for  their  generality  and  elegance,  have  hitherto  been 
little  studied  by  geometers,  may,  with  advantage,  be  regarded 
as  results  of  that  simplest  form  of  the  polar  transformation,  in 
which  a  circle  or  a  sphere  (according  as  we  are  studying  the 
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geometry  of  two  or  of  itiree  (Umension§)  is  uteil  as  our  auxi- 
linry. 

"  Beginning  with  curves  of  the  second  dpjjree,  we  mny 
assume  the  properties  of  the  circle  a^  known.      'VUeu, 

"  I .  If  we  operate  on  the  circle  by  the  cyclo-polur  methoi), 
we  arrive  at  the  modular  generation  of  the  conic  Hectioni,  and 
are  enabled  to  discover  and  prove  almost  all  the  propertie*  re- 
lating to  their  foci  and  directnce*.  ThJM  mode  of  proceeding 
has  been  explained  and  practiced  by  Poncelet,  Ger^onne,  and 
others,  and  is  familiar  to  all  students  of  geometry, 

"  2.  Let  us  next  place  the  centre  of  our  auxiliary  drcln  at 
the  centre  of  the  conic,  and  perform  a  second  tranitfonnatiofi ; 
and  we  shall  thus  deduce  from  the  already  proved  focal  pro- 
perties a  series  of  tbeor«ms  relating  to  two  remarkable  lines, 
which  may  be  termed  the  t€eondary  direclrictM  of  the  conic. 
These  lirtes  have  alrowly  been  the  subject  of  »ome  revearcliM 
of  Dr.  Booth  ;  bat  be  fata  obacvred  lh«  tinplicity  of  their 
iheory,  by  preteadag  their  prepeitiH  aa  revulu  uf  a  peetiliar 

and  somewhat  imrieaie  analytic  netbod.     1  have  already  no* 
tieed,  in  aootber  pbcc,*  the  Uriking^  »ui«K7  wbicheuMahe* 

tween  these  Baes  aad  the  tj/tiU  art*  in  the  ipheTled  M«iM. 
"  3.  Bat,  ioMcad  <rf  pbciag  the  aripa  of  triarfnn—tina 

at  the  ecntre  of  lb  coiue,  wc  sajr  aippose  it  wMaicJ  aajrvhem 

ia  the  sane  plaae ;  aad  ia  this  way  a 

a  oonie  aecciew  asthelec«afa 

aqasK  of  its  Jinaage  bam  a  i^rca  pMaC  m  coMUMljr  pitfm* 
>6>MtwAxs4f%fct 


was  originally  given  by  Cliasles,  but  the  properties  themselvM 
to  wliicli  1  allude,  have  been  overlooked  hoth  by  him,  and  by 
Cuuchy,  who  hus  since  discussed  analyticully  the  generatioii 
in  question  in  his  well-known  Report  on  M.  Ainyoi's  Memoir^ 

"  Similar  considerations  will  apply  to  surfaces  of  the  second 
degree. 

"  We  assume  the  properties  of  the  sphere  as  known.   Then, 

"1.  From  these  the  properties  of  the  non-modular  sutface* 
of  revolution  are  deduced  by  means  of  a  sphero-polar  transfor- 
mation. This  conception  has  been  completely  elaborated  by 
M.  Chasles,  in  the  Memoirs  of  the  Royal  Academy  of  Hruseela. 
(Nouv.  Mem.  tom.  v.) 

"  2.  Let  us  now  take  a  non-modular  surface  of  revolution, 
and  make  its  centre  the  origin  of  a  second  transformation  ;  anil 
from  its  properties,  discovered  in  the  way  just  mentioned,  we 
shall  infer  a  great  number  of  the  properties  of  the  modular 
surfaces  of  revolution,  especially  those  belonging  to  two  planes 
connected  with  them  by  remarkable  relations.  This  idea  also 
M.  Chasles  has  suggested,  though  he  has  not  developed  the 
results  of  it  to  any  considerable  extent.  {See  Liouvitle's 
Journal  de  Malh.  tom.  i.  p.  I87.)f 

"  3.  If,  instead  of  placing  the  origin  of  transformation  at 
the  centre  of  the  non-modular  surface,  we  assume  it  arbitrarily 
in  space,  and  then  operate  on  the  surface  as  before,  we  shall 
light  on  the  uuibilkar  method,  and  we  shall  be  enabW  \o  de- 
duce, by  a  uniform  process,  all  the  properties  of  the  directive 
planes  and  their  poles,  which  arise  out  of  that  method.  In 
this  way  we  are  led  to  the  theorems  which  1  stated  (o  the  Aca- 
demy on  the  last  night  of  meeting,  as  well  as  to  many  others 
of  a  similar  kind. 

"  4.  It  is  natural  now  to  inquire  what  results  we  should 
obtain  by  applying  the  sphero-polar  transformation  to  the  fucal 

*  Sae  aUii  the  Memokt  He  Gtomt&it,  ippendi-il  tu  llu'  A/itrfH  Hittati^n. 
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properties  of  surfaces  of  the  secoii<l  degree  witli  ihrco  iiiu'ijiiiil 
axes.  And  accorilingty  (in  ihe  PliilosnpluL-Hi  Maga/inu  for 
September,  11^44),  I  [mve  examined  what  arc  tlie  resultN  of 
tbat  process,  when  the  centre  of  the  surface  la  made  the  origin 
of  transformation,  and  in  ihi^  nay  ]  have  been  led  to  discover 
the  properties  of  two  cylinders,  remarkably  related  to  the  sur- 
faces of  the  second  degree. 

"  5.  But,  more  generally  still,  we  may  transform  those 
focal  properties,  placing  the  centre  of  our  auxiliiiry  sphere  at 
any  point  of  space ;  and  thus  the  following  leading  problem  is 
suggested  and  solved  : 

"  Given  any  surface  of  the  aecond  degree,  and  a  poitU  any- 
where tituated,  to  trace  on  the  surface  all  tlte  plane  curvet, 
arhick,  viewed  from  the  given  point,  g/iall  appear  to  he  eirtU$, 
"  The  brief  indications  ^ven  in  the  present  noUf  will,  of 
course,  require  Urge  developments;  and  these,  with  the  per- 
mission of  the  Aeademy,  I  shall  endeavour  to  supply  on  soom! 
future  occasion.  My  object  in  what  1  liave  now  wud  liM  be«n 
merely  to  direct  attention  in  a  general  way  to  several  comwlvr' 
able  groups  of  tbe  properties  of  curves  and  surfaces  of  Utc 
second  degree,  which  may,  witb  advantage,  be  alwlied  M  re- 
sulti*  of  tbe  Polar  TransfomMtion." 


tKlKATIOKB. 

Mamoirt»priaemU*petr  dhxj^tSaeaaU  a  t  AeadimU  tUiyiUt 
deM  ScUaetM  it  ClwaitiU  die  Pramre.  Totoe  IX.  (KeicscM 
MatbuMliqm'S  e*  PkyssqncwJ 

jframiv  Ai  tAeaiimU  BoyaU  dcM  Seinuxa  4a  CtnMiAtU 
de  l^tmn.  TofM  XIX.     FnMSttcd  bjr  Um  ImUuhc. 

Oh  Ike  Siimriam  godd  amd  thtir  AsmieitatM,  i»  farU  of 
Sweden. 

A  brii/  Beaiem  aftJLe  CUu^fif^iot  iff  thi  *edimaUar§ 
RoekM  a/*  CormMiaU.     Bf  Xir  Bednrvi  /.  UwrluuiM.     i^tf 
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Slalixtics  of  the  Government  Charitable  Diapenaariea  of 

Statixtics  of  Civil  and  Criminal  Justice  in  India. 

Statistics  of  the  Educational  Institutions  of  the  East  India 
Company  in  India, 

Mortality  of  the  Madras  Army,  from  official  Records, 
and  A  Catalogue  of  Chinese  Buddhistical  tVorks.  By  Col. 
Sykes,  H.  M.  R.  I.  A.      Presented  by  the  Author. 

Memoirs  of  the  Literary  and  Philosophical  Society  <tf 
Manchester.  Vol.  V'll.  Part  3.  New  Series,  Presented  by 
the  Society. 

Proceedinifs  of  the  American  Philosophical  Society. 
Vol.  IV.     Nos.  34  and  35. 

Transactions  of  the  American  Philosophical  Society. 
Vol.  IX.     New  Series.    Part  3.     Presented  by  the  Society. 

An  old  Fiddle  ;  and  an  ancient  Bronze  Cheek-plate  of  a 
Bit,  anda  small  Celt.      Presented  by  the  Earl  of  Eitniskillen. 

Proceedingsof  the  Royal  Astronomical  Society.  \'o\.  XII. 
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Magnetical  and  Meteorological  Observations  made  at  the 
Royal  Observatory,  Greenwich,  in  the  Year  1844. 

Astronomical  Observations  made  at  the  Royal  Observa- 
tory, Greenwich,  in  the  Year  1844.  Presented  by  the  Royal 
Astronomical  Society. 

Astronomical  Observations  made  at  the  Royal  Observa- 
tory, Edinburgh.  Vol.  VI.  for  the  Year  1840.  Printed  by 
the  Observatory. 

Transactions  of  the  Royal  Society  of  Edinburgh.  Vol. 
XVll.  Part  2,  containing  the  Makerstown  MagaeUcsl 
and  Meteorological  Observations  for  1843.  Presented  by 
the  Society. 

A  large  Bronze  Celt.  Presented  by  the  Rev.  Dr.  Sadteir, 
Provost,  T.  C.  D. 

A  Review  of  the  Sanatory  Condition  of  Dublin,  By  John 
.lldridge,  M.  D.      Prcaenled  by  the  Author. 
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[  REV.  HUMPHREY  LLOYD,  D.  D.,  President, 
Chair. 
Arthur  Sidney  Ormsby,  Esq.,   and  John  C.  Egan,  Esq., 
■Were  elected  Members  of  the  Academy. 

It  was  Resolved, — That  the  Secretary  of  the  Academy 
'  be  requested  to  prepare  a  draft  of  an  Address  to  His  Excel- 
[  lency  the  Lord  Lieutenant,  to  be  submitted  to  the  Academy 
I  at  its  next  Meeting. 

Sir  William  Rowan  Hamilton  made  a  communication  re- 
specting the  application  of  the  Calculus  of  Quaternions  to  the 
Theory  of  the  Moon, 

I.  At  two  Meetings  of  the  Royal  Irish  Academy,  in  the 
month  of  July,  1845,  Sir  William  Rowan  Hamilton  had  exhi- 
bited and  illustrated  the  following  general  equation  of  motion 
of  a  system  of  bodies,  with  masses  m,  m',  .  .  ,  and  with  vec- 
I  tors  a,  a',  ■  ■  ,  and  attracting  each  other  according  to  New- 
liton's  law : 

(1) 


He  had,  at  that  time,  deduced  from  this  equation  the  known 
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luW8  of  the  centre  of  gravity,  of  areas,  and  of  living  force,  for 
any  such  multiple  system;  and  had  shown  that  the  corres- 
l>oiidhig,  hut  less  general,  equation  of  relative  motion  of  a  bi- 
nary system,  which  (by  changing  a— a'  too,  and  m  +  m'  ton) 
becomes 

(2) 


di=      a,/t-aO' 

can  he  rigorously  integrated  hy  the  processes  of  his  new  cal- 
culus of  quaternions,  so  as  to  conduct,  with  facility,  when  the 
principles  and  plan  have  been  caught,  to  the  known  laws  of 
elliptic,  parabolic,  or  hyperbolic  motion  of  one  of  the  two  al- 
tractirig  bodies  about  the  other.  (Seethe  Proceedings  of  July 
I4th  and  2Ut,  1845,  Appendix  to  Volume  III.,  pp.  xisvii., 
&c.) 

At  a  subsequent  Meeting  of  the  Academy,  in  December, 
1645,  Sir  W.  Hamilton  had  shown  that  the  general  differential 
equation  (1)  might  he  put  under  this  other  form: 


»=4S'"(«4°+d-?*'")+*^ 


mm' 


v{-(«-«rr 


(3) 


and  that  it  might,  theoretically,  be  integrated  hy  an  adaptation 
of  that  "  General  Method  in  Dynamics"  which  he  bad  pre- 
viously published  in  the  Philosophical  Transactions  of  the 
Royal  Society  of  London,  for  the  years  1834  and  1835  ;  and 
which  depended  on  a  peculiar  combination  of  the  principles  of 
variations  and  partial  differentials,  already  illustrated  by  him, 
ill  earlier  years,  for  the  case  of  mathematical  optics,  in  the 
Transactions  of  (his  Academy.  (See  Proceedings  of  Decem- 
ber 8th,  1845,  Appendix  already  cited,  pp.  lii.,  &c.) 

At  the  same  Meeting  of  December,  1845,  Sir  W.  Hamilton 
assigned  the  two  following  rigorous  differential  equations  for 
the  internal  motions  of  a  system  oi  three  bodies,  with  masses 
m,  m',  m",  and  with  vectors  a,  /3  +  a,  7-|-o, — that  is,  for  the 
motions  of  the  two  latter  of  these  three  bodies  (regi 


points)  about  tlie  formi^T 
(equation  (  I ) ; 


'T/I.-7') 


+  ■»' 


f      W-»-'        , 


tlie  geiieml 


■>'(-7")) 


(5) 
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It  was  remarkect,  that  by  regarding  in,  m',  m",  as  repro- 
aenting  respectively  the  masses  of  the  earth,  moon,  and  sun, 
(i  and  7  become  the  geocentric  vectors  of  the  two  latter  bodies; 
and  that  thus  the  laws  of  the  disturbed  motion  of  our  satellite 
are  contained  in  the  two  equations  (4)  and  (5), — but  especially 
in  the  first  of  those  equations  (the  second  serving  chiefly  lo 
express  the  laws  of  the  sun's  relative  motion). 

The  part  of  this  equation  (4),  which  Is  independent  of  the 
sun's  mass  in",  is  of  the  form  (2),  and  contains  the  laws  of  the 
undisturbed  elliptic  motion  of  the  moon  ;  the  remainder  is  the 
disturbing  part  of  the  equation,  and  contains  the  laws  of  the 
chief  lunar  perturbations.  A  commencement  was  made  of  the 
development  of  this  disturbing  part,  according  to  ascending 
powers  of  the  vector  of  the  moon,  and  descending  powers  of 
the  vector  of  the  sun ;  and  an  approximate  expression  was 
thereby  obtained,  which  may  be  written  thus  : 

O-r)-'      .  _^'L-\ - „„<£+±r'M 

l/|-0-7)M       ^(-7')) 


(«) 


2(-7")i 
There  was  also  given  a  geometrical  interpretation  of  this 
result,  corresponding  to  a  certain  decomposition  of  the  sun's 
disturbing  force  into  two  others,  of  which  the  greater  is  triple 
of  the  less,  while  the  angle  between  them  is  bisected  by  the 
ge€)centric  vector  of  the  sun ;  and  the  lesser  of  these  two  com- 
ponent forces  is  in  the  direction  of  the  moon's  geocentric  vec- 
tor prolonged,  so  that  it  is  an  ablatitious  force,  which  was 
shown  to  be  one  of  nearly  constant  amount. 

Although  the  foregoing  formulse  may  be  found  in  the  Appen- 
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dices  already  cited,  to  t!ie  Proceedings  of  the  above-men li on ed 
dates,  yet  it  is  hoped  that,  in  consideration  of  the  imp 
and  difficulty  of  the  sutijeet,  and  the  novelty  of  the  processes 
employed,  the  Academy  will  not  be  displeased  at  having  had 
this  brief  recapitulation  laid  before  them,  as  preparatory  to  a 
sketch  of  some  additional  developments  and  applications  of 
the  same  general  view,  which  have  since  been  made  by  the 
author.  It  may,  for  the  same  reason,  be  not  improper  hereto 
slate  again,  what  was  stated  on  former  occasions,  that  all  ex- 
pressiona  involving  vectors,  a,  a',  Sic,  such  as  are  considered 
in  this  new  sort  of  algebraical  geometry,  and  enter  into  the 
foregoing  equations,  admit  of  being  translated  into  others, 
which  shall  involve,  instead  of  those  vectors,  three  times  a» 
many  rectangular  coordinates,  a-,  y,  z,  x',  j/,  z',  &c.,  by  means 
of  relations  of  the  forms 

a=ix+jy  +  kz,  a'  =  ix'+j!/'  +  kz',  &c.  ;  (J) 

where  ijk  are  the  three  original  and  coordinate  vector  units 
of  Sir  William  Hamilton's  theory  of  quaternions,  and  satisi}' 
the  fundamental  equations 


=  1; 


ij=k,j&  =  i, 
ji=-k,kj  = 


ki=ji 


(8) 


which  were  communicated  to  the  Royal  Irish  Academy  at  the 
Meeting  of  the  13th  November,  1843.  (See  the  Proceedings 
of  that  date,  and  the  author's  First  Series  of  Researches  re- 
specting Quaternions,  which  Series  has  lately  been  printed  in 
the  Transactions  of  the  Academy,  Vol.  XXI,  Part  2.) 

II.  It  is  evident,  from  inspection  of  the  equations  above  re- 
capitulated, that  every  transformation  of  the  vector  Jimction, 

*(«)  =  ,-'(-.,■)-'  (9) 

which  represents,  in  direction  and  amount,  the  attraction  ex- 
erted by  one  mass-unit,  situated  at  the  beginning  of  the  vector 
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,  „  unit  situated  at  the  end  of  that  vector,  must 

P. 

ill  the  theory  of  the  Moon ;  and  generally  in 

4tion,  by  quaternions,  of  the  mathematical  conse- 

« the  Newtonian  Law  of  Attraction.  The  integration 

1^  quation  of  motion  (2)  of  a  binary  system  was  deduced, 

«;  communication  of  July,  1845,  from  a  transformation  of 

at  vector  function,  which  may  now  be  written  thus : 

"(--«)     = A T 5  (10) 

ada— daa 

where  d  is,  as  in  former  equations,  the  characteristic  of  diflfe- 
rentiation.  And  the  hodographic  theory  of  the  motion  of  a 
system  of  bodies,  attracting  each  other  according  to  the  same 
Newtonian  law,  so  far  as  it  was  symbolically  stated  to  the 
Academy,  at  the  meeting  of  the  14th  of  December,  1846,  de- 
pends essentially  on  the  same  transformation.     In  fact,  if  we 

make 

dazrrd/,   azz^rdt;  (11) 

and  if,  by  the  use  of  notations  explained  in  former  communica- 
tions, we  employ  the  letters  u  and  v  as  the  characteristics  of 
the  operations  of  taking  the  versor  and  the  vector  of  a  quater- 
nion, writing,  therefore, 

u(a)  =  a(  — a^)"*;  v.ar  =  '-V.TazzKaT-Ta)  ;       (12) 

the  equation  (2)  of  the  internal  motion  of  a  binary  system  be- 
comes 

v(rSrdO 

where  the  denominator  in  the  second  member  is  constant,  by 
the  law  of  the  equable  description  of  areas.  Hence,  this  second 
member,  like  the  first,  is  an  exact  differential ;  and  an  imme- 
diate integration,  introducing  an  arbitrary  but  constant  vector 
€,  coplanar  with  a  and  r,  gives  the  law  of  the  circular  hodo- 
graphs  under  the  symbolical  form 

M(.-oSrdO 
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the  constant  part  ot  this  expression  (14)  for  Uie  vector  o(  iht 
velocity,  T,  being  the  vector  of  the  centre  of  the  bodognph, 
ilrawn  from  that  one  of  the  two  bodies  which  is  regarded  as 
the  centre  of  force ;  while  the  variable  part  of  the  same  ei- 
pression  for  r  represents  the  variable  radius  of  the  same  bodo- 
graphic  circle,  or  the  vector  of  a  point  on  its  circumference, 
drawn  from  its  own  centre  of  figure  as  the  origin. 

Multiplying  this  integral  equation  (14)  by  ^rAt,  taking  the 
vector  part  of  the  product,  dividing  by  m,  and  multiplying 
both  members  of  the  result  into  the  constant  denominator  of 
the  second  member  of  (13)  or  of  (14),  we  find,  by  the  rules  of 
the  present  calculus, 


-('■'S«i^)' 


i..Sti1|  +  T.St<I1; 


(15) 


where  san<)T  are  the  characteristics  of  the  operations  of  taking 
respectively  the  scalar  and  tensor  of  a  quaternion,  so  tliat,  K 
applietl  to  the  present  question,  they  give  the  results, 

T.Srd(=To=  v'(-»'0  =  '';  (18) 


and 

s.fSrd'  =  i(*°  +  «)  =  «'-c'>8": 

m 

where 

ez:T(=  v'C  — t'-')  =  consI. ; 

(18) 

while  If  is  the  anr/le  (of  true  anomaly)  which  the  variable  va- 
lor a  of  the  orbit  makes  with  the  fixed  vector  —i  in  the  plane 
of  that  orbit ;  and  r  denotes  the  lent/tft  of  a,  or  what  is  usually 
called  (and  may  still  in  this  theory  be  named)  the  radiiu  vec- 
tor of  the  relative  orbit.  The  first  member  of  the  equation 
(15)  is  a  positive  and  constant  number,  representing  the  quo- 
tient which  is  obtained  when  the  square  of  the  double  area) 
velocity  in  the  relative  orbit  is  divided  by  the  sum  of  the  two 
masses ;  if  then  we  denote,  as  usual,  this  constant  quotient  (or 
semiparameCer)  by  p,  and  observe  that  the  constant  e  is  also 
numerical  (e:( premising,  as  usual,  the  eccentricity  of  the  orbit), 
\vc  shall  obtain  again,  by  this  process,   as  by  that  of  July, 


IH45,  ilic  poiur  cquiiiii 
tbrm, 


I  of  tlie  otbil,  uiuiiT  ihe 


This  sketch  of  a  process  for  employing  the  general  transfor- 
mation (10)  in  the  theory  of  a  binary  system,  may  make  it 
easier,  than  it  would  otherwise  be,  to  understand  liow  the  foU 
lowing  equation  for  the  motion  of  a  multiple  system. 


(20) 


I 


(where  m-f^Wj  r  +  Ar,  are  the  maas  and  the  vector  of  velocity 
of  an  attracting  body,  as  m,  r  are  those  of  an  attracted  one, 
which  is  analogous  to,  and  includes,  the  equation  (13)  for  the 
motion  of  a  binary  one,  and  which  agrees  with  a  formula  t.'ora- 
municated  to  the  Academy  in  December,  1846),  was  obtained 
by  the  present  author ;  and  how  it  may  hereafter  be  applied. 
III.  The  vector  function  $(a)  in  (9)  may  be  called  the 
TRACTOR  corresponding  lo  the  vector  of  position  a,  or  simply 
the  tractor  of  n ;  and  another  general  transformation  of  this 
tractor,  which  is  more  intimately  connected  than  the  foregoing 
Irith  the  problem  of  perturbation,  may  be  obtained  by  sup- 
Jxising  the  vector  a  to  receive  any  small  but  finite  increment 
^,  representing  a  new  but  shorter  vector,  which  begins,  or  is 
conceived  to  be  drawn,  in  any  arbitrary  direction,  from  the 
point  ofspace  where  the  vector  a  ends;  and, by  then  devclopini/, 
in  conformity  with  the  rules  of  quaternions,  the  new  tractor 
^(/3  +  a),  (answering  to  the  new  vector  0  +  n,  which  is  drawn 
from  the  beginning  of  a  to  the  end  of  |3),  according  lo  the 
ascending  powers  of  this  added  vector  ^.  In  this  manner  we 
r~find 

t03  +  a)={-O  +  «)n-*(/i  +  a)"' 


1- 


-'(3)(l+/3a-')}-'{''Cl+''-'/3)|-' 


:(l+^0-'(l+'.-W-*'r'(-n')  '; 

^(J^  +  n)  =  2„  „./.,, 


where 
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ike,  for  abridgment, 

M,  _^^l-3..(2«-l).^3.5..(2«'+l) 


(23) 


(24) 


.  (2b)  2.4.  .(2n')    * 

The  attraction  ^(^  +  a)  which  a  mass-uoit,  situated  at  the 
beginning  of  the  vector  ^  + a,  exerts  on  another  mass-unit 
situated  at  the  end  of  that  vector,  is  thus  decomposed  into  an 
infinite  but  convergent  series  of  other  forces,  <p„,  „.,  of  which 
the  intensities  are  determined  by  the  tensors,  and  of  which  the 
directions  are  determined  by  the  versors,  of  the  expressions 
included  in  the  formula  (23)  ;  or  by  the  following  expressions, 
which  are  derived  from  it  by  the  rules  of  the  calculus  of  qua- 
ternions : 

T$,,„  =m,,„,  U^^"  (Ta)-*;  (25) 

tj^,:„,=  (0  . 0«)— (ua)-'  =  (u  ^y^'v  (  -  a).       (26) 

Let  a,  b,  be  the  lengths  (or  tensors)  of  the  vectors  a,  0, 
and  let  c  be  the  angle  between  them,  which  angle  we  may 
conceive  to  express  the  amount  of  the  positive  rotation,  in 
their  common  pkne,  from  the  direction  of  — □  to  the  direction 
of  +(i  ;  then  the  positive  or  negative  rotation  in  the  same 
plane,  from  the  same  direction  of  —a,  to  the  direction  of  the 
component  force  ^„,^;  is  expressed  as  follows  : 

anr/le,  from  — «  to  force  ^„,  „-,-(«  — n')c;  (27) 


and 


intensity  of  same  component  forces  m, 


,.©-»-. 


(28) 


The  case  »  ~o,  n'  -  o,  answers  to  the  old  tractor  ^(a)*  or  to  a 
force  of  which  the  intensity  is  represented  by  a-*,  while  its 
direction  is  the  same  as  that  of  —a. 

IV.  Thus,  if  the  vector  a  he  conceived  to  begin  at  a  point 
B,  and  to  end  at  the  point  c,  whik-  the  vector  (i  shall  be  con- 


ceived  to  begin  at  c,  and  to  end  at  a  ;  and  if  we  conceive  an 
unit-mass  at  b  to  attract  two  other  masses,  regarded  as  col- 
lected into  points,  and  as  situated  respectively  at  C  and  at  a  ; 
this  attraction  of  b  will  disturb  tUc  relative  motion  of  a  about 
c,  if  A  be  supposed  to  be  nearer  than  u  is  to  c,  by  producing 
a  aeries  of  groups  of  smalier  and  smaller  forces,  of  which 
groups  it  may  be  aufScient  here  to  consider  the  two  following. 
The  first  and  principal  group  consists  of  the  two  disturb- 
ing forces  ^),o  and  ^^.n  and  of  these  the  lirst  is  purely  ablati- 
tious,  or  is  directed  along  the  prolongation  of  the  side  of  the 
triangle  abc,  which  is  drawn  from  c  to  a,  and  it  has  its  inten- 
sity denoted  by  the  expression  \fm~'\  since  we  have  for  this 
force,  and  for  its  tensor  and  versor,  the  expressions 

*i/.  =  i/3(-a'')-*;  T$,,„=iia-^;  u^,,„=c/3.  (29) 
The  second  disturbing  force,  of  this  first  group,  has  for  ex- 
pression 


♦„,=J<./3.-'(-.')-  =  3«/3«- 


(30) 


its  intensity  is  exactly  triple  of  that  of  the  former  force,  being 
represented  by  ^ba~^\  and  its  direction  is  the  same  as  that  of 
a  straight  line  drawn  from  c  to  a',  if  a'  be  a  point  such  that 
the  line  aa'  is  pi^rpendicularty  bisected  by  the  line  dc  (pro- 
longed through  c  if  necessary).    These  two  principal  disturb- 
ing forces  evidently  correspond  to  those  which  were  considered 
.  for  the  case  of  our  own  satellite  in  a  communication  above  al- 
r  luded  to ;  the  second  force  being  the  one  which  was  described 
I  in  that  former  communication  as   being  directed  to  what  was 
I  there  called  the  "  fictitious  moon,"  and  was  conceived  to  be 
B  far  from  the  sun  in  the  heavens  on  one  side,  as  the  actual 
[  moon  is  on  the  other  side,  but  in  the  same  great  circle. 

If  we  now  extend  (hat  mode  of  speaking  so  far  as  to  con- 
'  ceive  a  similar  rejiexion  of  the  sun  with  respect  to  the  moon, 
[and  to  call  the  point  tn  the  heavens  so  found  the  <'  fictitious 
psun,"  iho  moon  being  thus  imagined  to  be  seen  midway  among 
B  stars  between  the  actual  and  the  fictitious  sun  ;  and  if 
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farther  imagine  a  "  second  fictitious  sun,"  so  placed  that  the 
actual  sun  sliall  appear  to  be  midway  between  this  and  the  first 
fictitious  sun  ;  vie  shall  then  be  able  to  describe  in  words  the 
directions  of  the  three  disturbing  forces  of  the  second  group, 
and  to  say  that  they  tend  respectively,  for  the  case  of  our  own 
satellite,  to  these  three  (real  or  fictitious)  suns.  For  these 
three ybrcca  will  have,  for  their  respective  expressions,  tlie  three 
corresponding  terms  of  the  development  of  the  tractor  (22), 
namely,  the  following : 

*t.  =  SP"(3  (-<.")-*;         1 

♦,.,  =  i;3'o  (-,,•)-';  (31) 

»,,  =  ¥«P«P"-'(-«')-'i   1 

of  which  the  intensities  are  respectively 

ib->a-*;     Ji'a-*;    iJ-bU-*;  (3S) 

BO  that  they  are  exacllif  proportional  to  the  three  whole  nuM- 
hers,  1,  2,  6  ;  while  they  are  directed,  respectively,  to  the  fit»t 
fictitious  sun,  the  actual  sun,  and  the  second  fictitious  sun. 
The  disturbing  force  of  a  superior  planet,  exerted  on  an  infe- 
rior one,  may  be  developed  or  decomposed  into  a  seiies  of 
groups  of  lesser  disturbing  forces,  the  intensities  of  the  several 
forces  in  each  group  being  constantly  proportional  to  whole  i 
numbers,  in  an  exactly  similar  way;  nor  does  the  application 
of  the  principle  and  method  of  development  thus  employed 
terminate  here.  In  the  applications  to  the  lunar  theory,  a  and 
li,  in  thereccnt  expressions,  are  to  be  regarded  as  denoting  the 
variable  distances  of  the  sun  and  moon  from  the  earth  ;  and 
the  expressions  for  the  forces  arc  to  be  multiplie<l  by  the  mass 
of  the  sun.  Nothing  depends,  so  far,  on  any  smallness  of  ec* 
eentricities  or  inclinations. 

V.  The  lunar  theory  is,  very  approximately,  contained  in 
the  differential  equation  (4),  provided  that  we  regard  y  as  the 
elliptic  vector  of  the  sun,  drawn  from  the  common  centre  of 
gravity  of  the  earth  and  moon  ;  and  ihc  laws  of  the  sun's  re> 
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ialive  elliptic  motion,  with  respect  to  that  centre  of  gravity, 
Hfc  then  contained  in  the  following  difTerential  equation,  which 
takes  the  place  of  the  equation  (5)  ; 


d'. 


m  + »«'  +  m" 
■  7V'(-?')  ' 


(33) 


I 
I 


Indeed,  when  we  come  to  consider  the  small  disturbing 
forces  which  belong  to  the  second  group,  and  which  depend  on 
the  inverse  fourth  power  of  the  sun's  distance,  the  correspond- 
ing terms  of  the  development  of  the  first  member  of  the  formula 
(6)  are  then,  for  greater  accuracy,  to  be  multiplied  by  the 


the  sum  ofthe  masses  of  the  earth  and  moon.  But  if  we  neglect, 
for  the  present,  those  small  disturbing  terms,  we  may  regard 
that  formula  (6)  as  accurate,  without  as  yet  neglecting  anything 
on  account  of  smallness  of  eccentricities  or  of  inclinations  ;  and 
even  without  assuming  any  knowledge  of  the  smatlness  of  the 
moon's  mass,  as  compared  with  the  mass  of  the  earth  ;  y  slill 
denoting,  as  just  stated,  the  elliptic  vector  of  the  sun.  And 
thus,  if  the  moon's  geocentric  vector^  be  changed  to  the  sum 
/3  +  8p,  where  the  term  l^  is  supposed  to  depend  on  the  dis- 
turbing force,  and  to  give  a  product  which  may  be  neglected 
vhen  it  is  multiplied  by  or  into  the  expression  for  that  force, 
we  shall  have  the  following  approximate  differential  equation, 
by  developing  the  disturbed  or  altered  tractor  0(/3  +  8j3),  and 
coafining  ourselves  to  the  first  power  of  B^  : 
d'g/3  d^g  m+m' 
Af   '^  At'     0V(-P*)- 


m+m' 


^s/3  +  3(^''S(^^)^ 


2( -•,')! 


-.0  +  3-,-'(3,).    (34) 


The  dieturiajice  ?j3  of  the  moon's  geoeentric  vector  is  thus 
I  exhibiletl  as  giving  rise  to  an  alteration  S^O)  ill  the  eorres- 
"  g  tractor  ^</:J),  which  alteration  is  analogous  to  a  itis- 
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hirhing  Jhrce,  and  occasions  Uie  presence  of  tlie  first  of  ttf  ' 
two  parts  of  the  second  member  of  the  equation  (34)  : 
equation  will  be  found  to  contain  a  considerable  portion  li 
the  theory  of  the  moon. 

VI.  The  author  will  only  mention  here  two  very  stnipk 
applications,  which  he  has  made  of  this  equation  (34),  one  to 
the  Lunar  Variation,  and  the  other  to  the  Hegression  of  ihe 
Node.  Treating  here  the  aun's  relative  orbit  as  exactly  circu- 
lar, and  the  moon's  as  approximately  such,  neglecting  the  in- 
clination, taking  for  units  of  thf  ir  kinds  the  sum  of  tJie  masses 
of  the  earth  and  moon,  and  the  moon's  mean  ilistance  and 
mean  angular  velocity,  and  employing,  as  usual,  the  letter » 
to  denote  (not  now  the  earth's  mass,  but)  the  ratio  of  the  suns 
mean  angular  motion  to  the  corresponding  motion  of  the  moon, 
the  differential  equation  (34)  becomes: 


d(^ 


=  KS3  +  3j3-'Sp/3)-f 


0  +  3y-'/37);         (35) 
vectors  fj 


1  which  the  laws  of  the  circular  revolutions  of  thi 
and  -y  give 


a^- 


<!(•■ 


(3C) 


Assuming,  from  some  general  indications  of  this  theory, 
an  expression  for  the  perturbation  of  the  moon's  vector,  which 
shall  be  of  the  form 

S^=m^Ai3  +  Ii',-'(iy+C(i-'y-'^yii),  (37) 

and  neglecting  all  powers  of  m  above  the  square,  we  find 

^  =  -m-(.4/3  +  By-'Dy  +  3'C(3-'T-/3r/J)  ■■        (-18) 

/3-'Sp.3  =  ,«'(/<^  +  CY'liy  +  B^-'r '07)3) ;  (35) 
so  lliat  the  Ihroc  numerical  coefficients,  A,  B,  C,  must  satisfy 
tie  three  following  equations  of  condition  : 

-/l  =  2A+i:      giving^  =  -i!  (M) 


I  and 


-B=!(B  +  3r)  +  Ji 


-0C=i(C+-1*): 
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giving 

B=-Hl       C=+,>,.  (42) 

Thus,  if  we  negUut  eccentricities  and  inclinations,  and  con- 
line  ourselves  to  the  first  power  of  the  disturbing  force,  or  to 
ihe  second  power  of  in,  the  perturbation  of  the  moon's  vector, 
produced  by  the  sun's  attraction,  is  composed  of  the  three  fol- 
lowing terms  : 


lOm' 


'^  =  - -fi- ^ -- Tfi- 7-'/^>  + -Tfi-^- V^T/3. 


16 


16  ^ 


(43) 


t  The  first  of  these  three  terms  expresses  that  the  sun's  abla- 
titious  force,  by  partially  counteracting  the  earth's  attractive 
force  on  the  moon,  allows  our  satellite  to  revolve  in  a  some- 
what smaller  orbit  than  would  otherwise  be  consistent  with 
the  observed  periodic  time  :   the  ratio  of  the  diminished  to  the 

undiminished  radius  of  the  orbit  being  that  of  1 p  to  t. 

The  second  term  expresses  a  displacement  of  the  moon,  through 
perturbation,  from  its  diminished  circular  orbit,  of  which  dis- 
placement the  constant  magnitude  or  length  bears  to  the  radius 

of  the  undiminished  orbit  the  ratio  of    .  .     to  unity:  while 

16  ^ 

the  direction  of  this  displacement  isuhvaysy>otn  that  fictitious 
moon,  to  which  it  has  been  seen  that  one  of  the  two  principal 
components  of  the  sun's  disturbing  force  is  directed  :  an  oppo- 
sition of  sign  which  may  at  first  surprise,  but  which  is  exactly 
analogous  to  the  contraction  of  the  orbit  produced  by  the  ab- 
latitious  force  (when  the  periodic  time  is  given),  and  is  to  be 
explained  upon  similar  principles.  Finally,  the  third  term  of 
the  formula  (43)  for  Sj3,  expresses  that  with  the  two  foregoing 
displacements  a  third  is  to  be  combined,  which  is,  like  them,  of 
constant  amount,  being  equal  to  y'gths  of  the  second  displace- 
ment, or  bearing  to  the  radius  of  the  moon's  orbit  the  ratio  of 

-TTj-  to  unity ;  but  being  always  directed  to  what,  by  an  exten- 
sion of  a  recently  employed  phraseology,  might  be  called  the 


I 
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second  lictitious  moon,  being  so  placed  that  the  actual  moon 
is  midway  in  the  heavens  between  this  lictilious  moon  and  the 
one  which  was  before  considered.  These  two  latter  terms  of 
(43)  contain  the  chief  laws  of  the  Lunar  lan'aliou  ;  and  are 
easily  shown  to  give  the  known  terms  in  the  espresuons  of 
the  moon's  parallax  and  longitude. 


^l 


11 


m'cos2(Ii-®);     8fl  =  — ^  sin2{  D -®).        (44) 

It  may  assist  some  readers  to  observe  here,  that  when  the  in- 
clination of  the  orbit  is  neglected,  the  longitudes  of  the  first 
and  second  fictitious  moons  are,  respectively, 

2®— »,  andSj  — 2®  i  (4C) 

while  those  of  the  first  and  second  fictitious  suns,  mentionnl 
in  a  former  section  of  this  abstract,  are,  under  the  same  con- 
dition, 

2J)-®,  and3©-2It.  (47) 

VII.  The  law  and  quantity  of  the  regression  of  the  Moon's 
Node  may  also  be  calculated  on  principles  of  the  kind  above 
stated,  but  we  must  content  ourselves  with  writing  here  the 
formula  for  the  angular  velocity  of  a  planet's  node  generally, 
considered  as  depending  on  the  variable  vector  <(f  jjositiim  a, 

I  -r,  and  the  vector  of  acceleration  -j^. 

and  also  on  a  vector  unit  A,  supposed  to  be  directed  towards 
the  north  pole  of  a  fixed  ecliptic.  The  formula  thus  referred 
to  is  the  following  : 

where  s  and  v  are,  as  before,  the  characteristics  of  the  opera- 
lions  of  taking  the  scalar  and  vector  of  a  quaternion.  The 
author  proposes  to  give  a  fuller  account  of  his  investigations 
on  this  class  of  dynamical  questions,  when  the  Third  Series 
of  his  Researches  respecting  Quaternions  shall  come  to  be 
printed  in  the  Transactions  of  the  Academy :  the  Second  Sc- 


ries  Wing  lievoted  to  subjects  more  purely  geometricai ;  as  llie 
First  Series  (utready  prjntcil)  relates  cliiefly  to  others  wiiieh 
are  of  a  more  algebraical  character. 


Dr.  Apjohn  read  a  paper  on  the  composition  and  optical 
properties  of  a  variety  of  hyalite,  from  Mexico. 

"  This  mineral,"  he  observed,  "came  into  my  possession  as 
Professor  of  Mineralogy  to  the  University,  having  been  pre- 
sented, through  Mr.  Ball,  to  the  Collie  Maseom,  by  Profes* 
sor  Radice.  It  occurs  in  detached  mammillary  and  wrinkled 
masses,  sometimes  larger  than  a  walnut,  and  pellucid  in  a 
high  degree.  It  is  harder  than  glass,  but  is  scratched  by  steel, 
and,  from  an  experiment  very  carefully  made,  was  found  to 
have  the  specific  gravity  of  2.1016.  It  is  much  more  frangi- 
ble than  quartz,  but  when  broken  exhibits  something  of  the 
cont^oidal  fracture. 

"  The  different  properties  just  enumerated  belong  also  to 
other  well-known  varieties  of  hyalite;  and,  notwithstanding 
its  occurring  in  detached  glassy  drops  of  unusual  size,  little 
hope  was  entertained  that  a  chemical  examination  of  it  would 
conduct  to  any  new  result.  Upon,  however,  subjecting  it  to 
experiment,  this  anticipation  was  not  verified,  for  it  was  found 
to  contain  much  less  water  than  any  variety  of  hyalite  whose 
composition  has  been  recorded.     Thus,  as  the  mean  of  four 

tperimenls  scarcely  dtfleriog  from  each  other,  it  yielded, 
Silex, 97.48 
Water, 2,52 
■lis  wliich  oon«spood  accurately  with  the  fonnola 
15SO„  2HO. 
"  Bendaot  says,  that  in  the  case  of  the  traiwpaftat  opgdi, 
by  which  he,  of  course,  means  the  hyalites,  the  low  bj  n\nn»- 
tion  amounted  always,  in  bis  experiments,  to  froae^te  to  tea 
per  cent. ;  while,  in  the  case  of  the  semiopaqae  ii[wih.  tbe  Tal»- 
(ile  matter  expelled  by  heat  varied  from  fire  to  mtrtm  pnotw 
_ And  in  two  aralyfef  of  hyalite,  the  detaib  of  wfaiefc  W  g 


the  water  vas  in  one  6.35,  and  in  tbe  other  8.C 


''  pari) 


The  Mexican  hyalite,  therefore,  is  quite  peculiar  a 
(he  amount  of  its  constituent  water,  this  being  not  n 
two-fiflhs  of  what  has  been  found  in  the  (east  hydrated  vinet] 
of  the  mineral  whose  analysis  has  been  published. 

"  The  most  remarkable  circumstance  connected  nithtb 
mineral  remains  to  be  mentioned,  'i'he  hyalites  are,  in  ill 
treatises  on  mineralogy,  described  as  single  refractors :  bat, 
upon  transmitting  through  the  Mexican  hyalite  a  ray  ofplwe- 
polarized  light,  and  esamining  it  in  the  usual  manner,  villi  ■» 
analyzing  eye-piece,  it  was  found  to  possess  in  a  very  muial 
degree  the  property  of  depolarizing  the  ray.  Tbe  aetiat 
however,  exerted  by  it,  appeared  of  an  anomalous  Icind;  tut 
while  in  all  doubly -refracting  minerals,  whether  uniaxii  ot 
biaxal,  there  are  two  positions  of  the  crystal,  in  which,  if  iaiei- 
posed  (for  example)  between  two  tourmalines  whose  aies  are 
crossed,  the  light  continues  excluded,  there  is  no  position  inlo 
which  a  lamina  of  this  hyalite  can  be  brought,  by  revolving  it 
in  its  own  plane,  in  which  the  light  will  not  be  restored, 

"  Tbe  action,  therefore,  of  this  mineral  on  polarized  lighl 
is  not  of  the  ordinary  kind,  and  can,  as  far  as  my  knowledge 
of  this  difficult  subject  extends,  only  be  explained  by  suppos- 
ing that,  like  rock  crystal  in  one  particular  direction,  and  cer- 
tain essential  oils  and  aqueous  solutions  of  sugar,  dextrine.  Sec, 
it  possesses  the  power  of  changing  the  position  of  the  plane 
of  polarization  of  a  plane  polarized  ray,  or  of  causing  it  W 
revolve  through  a  greater  or  less  angle.  This  view  would 
seem  to  be  corroborated  by  the  following  experiments. 

"  1,  A  ray  of  homogeneous  red  light  was  made  to  pass 
through  a  lamina  of  the  hyalite,  on  which  nearly  parallel 
planes  were  cut  and  polished,  this  lamina  being  interposed 
between  a  pair  of  crossed  tourmalines.  The  light  was  thus 
restored,  and,  by  rotating  the  tourmaline  next  the  eye  ta  the 
rit/ht,  it  was  again  very  nearly  extinguished. 

"  2.  The  preceding  experiment  was  repeated  with  yellow 
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■iight,  go[  from  a  spirit-lamp  with  salted  wick,  and  with  the 
me  results. 

.  Upon   substituting  for  the  light  of  the  spirit  that 
[BDBroitted  through  a  window-blind  of  a  yellowish  colour,  the 
ena  of  tiie  last  experiment  were  very  distinctly  repro- 
Muced. 

4.  In  operating,  by  aid  of  the  apparatus  used  in  the 
receding  experiments,  with  heterogeneous  or  solar  light,  and 
making  the  analyser  revolve,  a  series  of  tints  were  produced, 
piuch  feebler  than  those  exhibited  by  quartz,  but  tullowing 
pparently  the  same  law. 

'  From  these  facts  I  think  I  am  justified  in  concluding, 
lat  this  hyalite  exercises  the  power  denominated  rotatory 
mlarization.  This  property,  Loo,  it  possesses,  no  mutter  in 
what  direction  it  is  traversed  by  the  plane  polarized  ruy,  a  cir- 
I'cumstance  which  would  seem  to  identify  it  with  that  exerted 
by  liquids,  and  distinguish  it  from  the  analogous  influence  of 
quartz,  which  is  manifested  only  in  the  direction  of  the  optic 
■wis. 

^L  "  Before  concluding  this  paper  1  may  be  permitted  to 
Bgivc  expression  to  an  opinion,  which  is,  I  believe,  shared  by 
most  mineralogists,  namely,  that  hyalite,  opal,  and  calcedony, 
have  all  had  a  similar  origin,  or  were  originally  silex  in  the 
gelatinous  condition  which  it  assumes  when  certain  alkaline 
silicates  are  dissolved  in  dilute  acid,  and  their  solutions  are 
slowly  evaporated.  All  three  include  water,  the  hyalite  in 
greatest,  and  the  calcedony  in  smallest  quantity ;  and  in  some 
specimens  that  I  have  seen,  these  minerals  may  be  observed 
to  pass  by  insensible  gradations  into  each  other.  This  is  well 
illustrated  by  some  lumps  of  the  Mexican  hyalite  which  have 
nodules  of  calcedony  attached  to  them,  the  latter  mineral  dif. 
fering  in  no  respect  from  the  former,  save  in  being  less  trans- 
parent, and  containing  a  smaller  quantity  of  water, — its  amount 
being  about  0.53  per  cent.,  according  to  a  single  experiment. 
^Thc  water,  too,  in  all,  is,  1  believe,  present,  not  in  a  slate 
[   VOL.  111.  i  t- 
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of  chemicul,  but  oF  mechanical  union,  and  gii-cs  to  thne  mine 
rals  ihe  different  degrees  of  transparency  which  they  exhibit, 
just  as  water  confers  tlie  same  property  upon  specimens  of 
hydrophane  or  tabasheer,  into  whose  pores  it  has  been  intra* 
duced  by  capillary  absorption. 

"  From  the  analogy  as  to  chemical  constitution  between 
hyalite  and  calcedony,  one  might  be  inclined  to  conclude  thai 
both  would  modify  light  transmitted  through  them  inasiiniiar 
manner.  This  idea,  hgwever,  would  appear  to  be  inconsistent 
with  experiment,  for  a  plate  of  agate  is  said  to  polarize  light 
in  the  ordinary  manner,  or  in  a  single  plane ;  and  Sir  DariJ 
Brewster  is  of  opinion  that  the  action  which  it  exerts  is  of  tbe 
same  nature  with  that  which  belongs  to  tourmaline.  These 
statements  are  certainly  not  true  of  the  mineral  which  1  hare 
this  evening  brought  under  the  notice  of  the  Academy- 

"  P.  S. —  Since  tlie  preceding  remarks  were  put  together, 
I  have  found  that  a  ray  of  light  polarized  by  reflexioD,  awl 
made  to  disappear  by  the  interposition  of  a  NichoH's  prism,  iw 
restored  when  made  to  pass  through  a  particle  of  hyalite  fron 
Frankfort  on  the  Maine.  All  varieties,  therefore,  of  this  mi- 
neral may  be  concluded  to  possess  the  same  optical  props- 
ties. 

"In  respect  to  the  experiments  above  detailed,  I  harefoaoi! 
that  the  results  are  somewhat  different,  according  to  the  pwt 
of  the  lamina  of  hyalite  traversed  by  the  light,  the  change  in 
the  position  of  the  plane  of  polarization  not  having  always  the 
same  direction  or  value,  and  being  sometimes  null.  This  fret 
would  seem  to  point  to  a  different  explanation  of  the  pheno- 
mena from  that  already  suggested,  and  to  identify  the  optia! 
characters  of  hyalite  with  those  of  rock  crystal,  the  differencrt 
being  explicable  upon  the  hypothesis  of  the  fonncr  minenl 
being  composed  of  a  multitude  of  minute  crystals  of  thelatteti 
tlirown  together  without  any  regular  or  symmetric  arrange 


Rev.  T.  II.  Robinson,  O.  U,,  read  a  paper  on  the  effect 
of  Heat  in  lesst-ning  the  Affinity  of  the  Elements  of  Water. 

The  author  referred  to  the  cxgieriments  of  Mr,  Grove  on 
the  decomposition  of  water  by  the  action  of  incandescent  pla- 
tinum; and,  after  noticing  the  objections  which  were  urged 
agninst  its  being  caused  by  heat,  detailed  results  which  he 
had  obtained  at  a  much  lower  temperature,  and  whicb  ap- 
peared to  him  to  accord  with  that  hypothesis. 

Proceeding  on  the  theory  of  the  voltaic  circuit,  which 
Ohm  has  given,  he  investigated  the  diminution  of  electric 
intensity,  which  is  caused  by  placing  in  the  circuit  a  cell  where 
water  is  subjected  to  voltaic  decomposition,  and  shewed  that 
it  is  equal  to  the  affinity  of  platina  for  oxygen  minus  twice  that 
of  hydrogen  for  oxygen,  or 

e  —  np~  2/(0. 


This  quantity  e  can  be  measured  by  the  instruments  and  pro- 
cesses described  by  Mr.  Wbeatstone  in  the  Philosophical  Trans- 
actions for  1843,  wtlh  some  modifications,  which,  in  the  au- 
thor's opinion,  increase  their  accuracy.  After  describing  the 
apparatus  he  used,  he  finds  for  the  value  of  e, 


At  the  temperature  61° 


201".-'*  . 


:  =598.9  . 

.  .  5UT.6  . 
,   .531.0  . 


12  obs. 
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These  give,  for  an  increase  of  temperature  of  100°,  the  decrease 
of  the  affinity  of  the  oxygen  and  hydrogen  of  water  =23.2.  The 
author  applies  to  this  result  the  theory  of  probabilities,  which 
has  so  much  advanced  astronomical  and  physical  science ;  and 
finds  the  chances  to  be  10,000  to  I  that  it  is  not  all  error  of 
observation. 

It  might  be  objected,  that  this  diminution  of  e  is  due  to 
the  expansion  of  the  gases  by  heat  enabling  them  to  escape 
more  freely  from  the  electrodes.     This  was  tested  by  placing 


the  apparatus  under  the  air-pump,  and  measuring  the  electro- 
lytic resistance  at  a  pressure  of  1.1  inches.     This  gives 

at  64°.6.  .  e  =  589.6, 
and  it  is  shown,  that  the  chances  are  3  to  2  that  the  unexplained 
difference  is  mere  error  of  observation.     The  mere  escape  of 
the  gas,  therefore,  does  not  change  e, 

This  change  of  temperature  produces  no  alteration  of  me- 
tallic affinities,  as  is  shown  by  the  intensity  of  Daniell'a  cell 
being  the  same  at  ti4°  and  1)53°.  The  expression  of  this  is 
e  =  zo  —  2cu.o,  That  for  a  cell  excited  with  dilute  sulphu- 
ric acid  =  zo  —  cu.o  —  ho,  and  it  is  found  to  decrease  27^ 
for  100°.  The  mean  of  all  gives  25.1  ;  and,  if  we  might  sup- 
pose this  rate  to  be  uniform  through  the  tliermometric  scule, 
it  woulil  give  2386",  midway  between  the  melting  points  of 
gold  and  cast-iron,  for  the  temperature  at  which  this  affinity 
would  cease. 

The  author  concludes  by  e.Tpressing  his  doubts,  that  the 
combination  of  these  gases  is  in  any  case  produced  by  heat; 
and  suggests  that  light  is  more  probably  the  agent  when  tlie 
combustion  is  rapid,  and  the  capillary  force  of  the  surfaces  in 
contact  with  them,at  lower  temperatures, aided  by  some  actinic 
infiuence  extricated  by  the  heat.  Finally,  lie  points  out  as  a 
promising  subject  of  mathematical  research,  the  application 
of  the  undulatory  theory  to  the  phenomena  of  conducted  and 
latent  heat. 


Sir  William  R.  Hamilton  read  a  paper  by  Professor  Young, 
of  Belfast,  on  an  extension  of  a  theorem  of  Euler. 

The  object  of  the  author  is  to  extend  and  generalize  th« 
theorem  of  Euler, — that  the  sum  of  four  squares,  multiplied  by 
the  sum  of  four  squares,  produces  the  sum  of  four  squares.  He 
commences  by  examining  into  the  construction  of  the  four- 
square formula,  with  the  view  of  ascertaining  whether  any 
thing  like  a  ilefinite  law  or  priiieiplc  connects  its  component 
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.parts  logetber ;  ami  from  which  a  formula  for  a  greater  num- 
ber of  squares  might  be  suggested.  Such  a  |)riMcip1e  is  foumi 
to  govern  the  generation  of  the  four-square  results,  when  these 
are  arrived  at  by  a  peculiar  process,  which  the  author  exhibits. 
The  same  process  is  then  extended  to  the  case  of  eight  squares; 
and  it  is  found  that 

(,«+('»  +  „''  +  r"  +  «/>  +  x-^  +  y'^  +  z^)-x 
(jr»  +(*+«"  +  V*  +  w'  +  x'  +  f  +  z')  = 
(«/  +  tl'  +  utt'  +  vv'  +  teu/ +  xx'  +  yy'  +  zz')* 
+  (sC  —  ts'  +  uv'  —  iw'  +  wx'  —  xw'  +  yz'  —  ztfY 
+  («('  —  US'  +  r/'  —  ft/  +  yw'  —  w\f  +  xz'  —  z^ 
+  (»»'  —  Vb'  +  in'  —  ut'  +  wz'  —  2k/  +  xy'  —  yx'y 
+  (sio'  —  w**  +  xt'  —  tx'  +  uy'  —  yu'  +  ru'  —  uz*)' 
+  (s.r'  —  xs"  +  lui'  —  u'l'  +  yt/  —  vy'   +  zu'  —  hz*)' 

+  («/   —  ys'    +  2('    —  i2'  +  VX'    —  JD'     +  H7('—  Kf/,-^^ 

+  («:'   —  zs'  +  (y     ^  yC  +  vw'  —  wd    +  u.r'  —  arw')'. 

These  results  are  verified  by  the  actual  development  of  tlic 
■everal  squares ;  which  development,  by  the  mutual  cancelling 
of  ail  the  double  products,  reduces  itself  to  the  sixty-four 
aquares  furnished  by  the  product  of  the  proposed  factors,  when 
tnultiplied  together  in  the  ordinary  way. 

The  author  then  enters  into  a  moreminute  examination  of 
die  constitution  of  the  preceding  polynomial ;  and  shows  that 
the  cancelling  of  the  aforesaid  double  products  is  a  necessary 
consequence  of  that  constitution. 

It  is  further  shown  that  the  product  continues  to  be  of  the 
aame  form  as  each  of  the  factors,  when  the  coefficients  a",  a', 
&c.,  arc  introduced  in  order,  in  connexion  with  the 
•qtiores  entering  those  factors. 

lir  William  Rowan  Hamilton  stated  also  a  theorem  respect- 
ing products  of  sums  of  eight  squares,  which  does  not  essen- 
tially differ  from  the  foregoing,  and  was  communicated  to  him 
by  John  T.  Graves,  Esq.,  about  the  end  of  the  year  184:(. 
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One  form  of  the  tlicorem  is  the  following: 

(00'  -  1 1'  -  22'  —  3a'  —  44'  ~  53'  —  06'  —  77')' 
+  {10'  +  01'  -  32'  +  23'  —  64'  +  45'  -  76'  +  67')' 
+  (20'  +  31'  -f  02'  -  13'  -  74'  -  66'  +  6fi'  +  47')^ 
+  (30'  -  21'  +  12'  +  03'  -  64'  +  75'  +  46'  -  57')* 
+  (40'  +  51'  +  72'  +  G3'  +  04'  -  13' —  36'— 27')'' 
+  (50'  -  41'  +  62'  -  73'  +  14'  +  05'—  26'  +  37')* 
+  (GO'  +  71'  -  62'  -  43'  +  34'  +  25'  +  Oh'  _  17')» 
+  (70'  —  61'  -  42'  +  53'  +  24'  —  35'  +  16'  +  07')' 
=  (0'  +  P  +  2«  +  3'  +  4»  +  5'  +  6^  +  7')  (0'>  + 

1"  +  a-*  +  3'»  +  4"  +  5'»  +  6"  +  7"). 
In  a  letter  dated  January  I8th,  1844,  Mr.Graves  commn- 

nicntcd  to  Sir  William  Hamilton  his  theorem  respecting  sums 

of  eight  squares  undiir  tiic  form  : 

^a-'+f  +  c^+iP  +  e'  +/^  +  tf+h'')x 

a"'  +  b''^  +  c"^  +  d"'+e"^+/'^-^ff"^+h^''■, 
where  a" .  .  h"  denoted  the  foUowing  expressions: 

a"  =.aa'  ~hb'  -cc'  —  dd'  -  ee'  -  ff —gij'  ~hh'; 

h"  =  ha'-\-ab'  —  dc'  +  cd'  ~/e'+  ef  +  hg' — gh'; 

C"  =  ca+db-->c'ac'-bd'-ge'-hf+e<j'+fh'; 

d"  =  do'  -  cb'  +  ic'  +  ad'  -  he' +  gf  -  fj' +  eh'; 

e'-  ea'  +fb'  +gc'  +  kd'  +  ae'  ~l>f-cg'-  dh'; 

f'—fa'-  eb' +bc'  —  gd'+  be' + q/'  +  rfy '  -  cA'; 

y"  =  ga'  -  hit'  —  ec'  +fd'  +  ct'  —  d/'  +  ag'  +  hh'-, 

h"  =  ha'+gb'  —J'c'  —  cd'  +  de'+c/^—  bg'  +  ah'. 
Ill  R  letter  of  somewhat  earlier  date,  but  evidently  written 
in  haste,  upon  a  journey,  and  dated  December  26th,  1843, 
aiiiilogous  expressions  had  been  given,  containing,  however, 
some  errors  in  the  signs,  which  were  soon  afterwards  corrected 
as  above.  That  earlier  letter  also  indicated  an  expeclution 
that  a  theory  of  octaves,  including  a  new  and  extended  syslcm 
of  imaginarics,  which  had  thus  been  Bu^gestfd  to  the  wiiicr 
(J.T.  Graves,  Esq.)  by  Sir  William  U.  Hnmilloii'«  theory  of 
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gtialernions,  might  itftelf  be  extomleil  so  as  to  rorm  a  theory  of 
•rbat  Mr.  Graves  at  the  time  proposed  to  call  i^-tons  :  but  in 
I   a  letter  written  shortly  afterwards,  doubu  were  expressed  re- 
,   Bpecting  the  possibility  of  this  additiooal  extension,  from  oc- 
taves to  sets  of  sixteen. 


The  special  thanks  of  the  Academy  were  given  to  Lord 
Fambaro,  for  his  Donation  to  the  Museum  of  the  following 
Collection  of  Antiquities: 

Two  Gun  Barrels,  one  Gun  Lock,  three  Cannon  Balls, 
aeveral  fragments  of  Cannon  Balls  and  Shells,  /our  Leaden 
'  Pullets,  and  one  Sword,  from  Clouffhougkter  Castle. 

Curious  ancient  Keys,  from  Newtownbarrj/,  and  Ballt/- 
I  JamesJuff. 

Fifly-five  Flint  Arrow-Heads. 

Six  Flint  Knives. 

'Fwenty-four  Bronze  Celts,  of  different  patterns. 

An  ancient  Hand-mill,  perfect  ;  the  top  Stone  of  another  ; 
^  and  a  round  Grind  Stone. 

Ah  old  Glass  Bottle,  from  Cavan. 

A  SUng  Stone,  from  Dunahaughlin. 

One  perfect  Bronze  Sword,  found  at  Corchor,  Co.  Cavan, 
and  fragments  of  another. 

Five  Blades  of  Bronze  Daggers. 

Two  Bronze  Spears. 

Four  Bronze  Pins,  with  Rings. 

Two  Bronze  Bosses. 

A  Brass  Spoon. 

A  Brass  Spur,  found  at  Shanetoon,  Co,  Cavan. 

A  Brass  Cross. 

A  Silver  Cross. 

A  Brass  Pistol. 

A  Snuff  Box  made  from  a  Cannon  used  at  the  Siege  of 
Derry. 

A  Snuff  Box  found  on  the  battle  ground  at  finee/ar  Hill. 
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Afragvtent  uf  an  ancient  illuminated  Breviary,  found  in 
a  boy  at  MyaJuil,  Co.  Carlow. 

Two  large  BrassPots,  and  an  Iron  one,  from  the  Lake  uj 
Virginia, 

An  ancient  Bronze  Bucket -sfiajied  Pot. 

Three  Methera. 

A  small  fVooden  Cup. 

Four  Grey-heard  Jars. 

One  beautiful  cinerary  Urn,  found  at  Killinagh,  '*  lying 
in  the  centre  of  aix  large  stones,  placed  perpendicularly,  and 
opposite  to  each  other,  three  at  either  side.  Near  the  spot  wu 
a  large,  rough  flag,  supposed  to  have  been  originally  covering 
the  atones.  The  urn  was  buried  about  two  feet  underground, 
and  when  found  was  nearly  full  of  ashes,  and  the  place  about 
bore  evident  marks  of  fire  ;  no  lid  was  found,  nor  any  other 
marks  of  its  being  a  place  of  burial." — Extracted  from  the 
Rev.  C.  S,  Montgomery's  Note  to  Lord  Famham. 

Two  Shoes  fbund  in  a  bog. 

Ten  Spindle  Stones,  and  two  Weights. 

Two  Stone  Hammers. 

One  square  perforated  Stone. 

One  triangular  Jet  Ornament. 

Two  Flint  and  eighteen  Stotie  Celts, 

One  Sharpening  Stone, 

A  Stone  shaped  like  a  Cow's  Foot. 

Two  perfect  Bronze  Trumpets,  and  one  imjierfict,  found 
at  Coracanway,  Co.  Cavan. 

Three  Iron  Stirrups. 

A  fragment  ofsked  Horn  of  the  Irish  Elk,f,und  at  Lis- 
duff,  Co.  Cavan. 

A  Letter,  found  in  the  pocket  of  the  Ret\  Mr.  Murphy, 
who  was  killed  at  Arklow,  on  the  9th  of  June,  1  71*8. 


PfiOCEEDIKGS 


THE  KOIAL  lEISH  ACADEMY. 


RET.  HCIIPHRET  LLOYDl  D.  D.  ISi  mIi  ■■   m  Ae 


Yr  -mms  BjaoLTzn, — Tloe  de  am  af  £$•  be 


iLr  Andres  xw  iea£  W  iiiifaij  kr 
tke 


LL.D-  nad  a  payer  ^  she  Brr. 

Wnk,  aa  CMlnariJDai  of  Lit  Anna 


t»  viaci  ht  iae  beea  led.  t^  sn&jecs  aogis  W  £wi- 
«l^  ■adcr  AnseiMaidf  «f  iaqsmy : — tite  rhiig  «f  aaaecaSiBBS 


ntad  iladL     Fiw  tfe  &«t  ke  laid  csideatrainvid  %•  xaor  tfe 


muiti  stock  ut  huinuii  ideua  unil  capabilities  of  action  ;  to  the 
second  he  had  trui'ed  the  process  of  memory  ;  the  ibiixl  hi 
would  show  to  he  mainly  instrumental  in  mrenlion,  and  in 
various  ways  operative  in  urt  and  literature,  as  also  upOD  human 
character  and  conduct,  and,  lastly,  upon  the  operations  of  judg- 
ment and  reasoning. 

The  formation  of  new  ideas  by  the  mind  might,  fae  ol>- 
Berved,  he  etFected  by  means,  not  directly  to  be  described  aa 
single  operations  of  thought;  of  this  nature  were  purely  ar- 
tistic ideas,  which  might  be  framed  by  rules  according  to  certaia 
models,  and  then  become  ideas  of  association  or  not,  according 
to  circumstances.  Such  results  were  excluded  from  the  author's 
inquiry,  and  were  only  mentioned  to  guard  against  any  mis- 
conception, and  for  the  sake  of  a  distinction,  which  would  be 
available  in  his  illustrations. 

The  process  at  present  to  he  considered  by  the  author  it 
mainly  distinguishable  from  that  examined  in  hts  first  Essiy, 
by  the  fact  that,  while  the  first  class  of  associations  were 
framed  gradually  from  the  immediate  repetition  of  acta  or  per- 
ceptions, those  now  to  be  explained  were  instantaneously  ]iu[ 
together  from  general  analogies,  which  were,  however,  them- 
selves framed  from  habitual  experience,  like  the  former.  The« 
analogies  are  insensibly  contracted  through  life,  and  are  the 
nearest  approach  to  universal  ideas,  consisting  of  character, 
forms,  colours,  proportions,  and  properties,  which  are  variously 
combined  throughout  all  known  existence.  Such  are  the  ele- 
ments of  conceptual  power,  or  the  faculty  of  spontaneous  as- 
sociation, of  which  the  action  and  exercise  could  be  variously 
determined  by  the  habits  and  character  of  each  individual. 

The  author  briefly  exemplified  the  mode  of  operation;  and 
went  on  to  say  that  he  would  pursue  the  subject  in  relauon 
to  literary  composition  and  art, — to  moral  sentiment, — and, 
lastly,  to  tlie  operations  of  reasoning. 

From  this  the  author  gave  an  explanation  shewing  the 
justice  of  Mr.  Locke's  distinction  between  wit  and  judgment. 


lally  use, 


V  that,  aa  the  ideas  he 
sible  properties,  it 


The  first  head  of  diis  diviiiion  nii^lit  be  regdrUed  as  i 
cident  with  ihoae  mental  operations  commonly  included  u 
the  term  imaijination,   which  he  would  a 
conirenient  term,  and  of  iamiliar  use. 
The  author  next  proceeded   to  i 
had  described  were  essentially  those  of  ai 
nuit  be  a  consequence  that  their  combination  must  be  sensi- 
^Ue  associations,  and  therefore  affecting  the  mind,  in  whatever 
gree,  in  the  sume  manner  us  the  sensible  presence  of  such 
Ajjects,  bad  tliey  any  real  or  external  existence,    Such  efieels 
Fould  be  very  indistinct  in  some  (probably  in  most)  minds, 
md  very  intense  in  others.      It  would  be  apparent  from  these 
X>nsiderations,  that  in  one  class  of  writers,  or  artists,  the  mind 
tonstructs  a  combination  by  mere  rules,  and  in  another  from  a 
llUstinet  and  sensible  conception ;  and  further,  that  in  the  ana- 
lysis of  writings  or  works  of  art,  some  indications  might  be 
bcoverable  of  these  two  dilTerent  modes  of  operation. 

There  was  also  another  consideration,  which,  though 
seemingly  leading  toadlllicuUy,  would  very  much  tend  to  aid 
in  the  elear  exemplification  of  this  process.  lis  nature  being 
to  produce  effects  similar  to  the  known  effects  of  present  reality, 
may  be  traced  more  clearly  by  comparison  with  them.  The 
author  would,  he  said,  avail  himself  of  this  inference  as  n 
means  of  illustration. 

He  then  proceeded  to  cite  various  examples  from  slandnrd 
poets,  in  which  he  traced  the  indications  of  distinct  presence, 
or  conception  of  presence,  which  he  severally  contrasted  with 
conjectural  cases  of  the  opposite  mode  of  artistic  construction, 
without  those  conceptions. 

The  author  next  proceeded  to  notice  other  kinds  of  exam- 
ples in  the  conception  of  characters,  events,  and  in  translation 
of  the  thuugbU  of  others,  in  which  he  showed  that  the  differ- 
ence of  language  could  frequently  be  oidy  remedied  by  equi- 
valents supplied  by  the  aid  of  the  original  conception. 
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The  Secretary  read  the  following  communication  froni  Sir 
William  Betham,  on  a  leaden  seal  of  Herbert  de  la  Mara,  now 
preserved  in  the  Museum  of  the  Academy  : 

"  This  is  a  singular  matrix,  inasmuch  as  lead  ia  a  very 
unusual  material  for  a  seal  of  any  age,  but  especially  of  the 
antiquity  I  take  this  to  be. 

"  Considering  the  material  of  which  it  is  made,  it  ia  very 
perfect.  Herbert  is  in  armour  on  horseback,  in  full  gallop,  a* 
princes  and  great  nobles  of  that  day  were  represented  ;  on  bis 
left  arm  is  the  triangular  shield  of  the  twelfth  and  thirteentti 
centuries  ;  in  his  right,  which  is  extended,  is  something  like 
a  short  club  or  mace.  The  bit  of  the  bridle  is  very  long  and 
severe.     Round  the  circle  is  the  following  inscription: 

+  SIOILLVM:   HeR€eB€RTI    DCLAMARA. 

"  When  Mr.  Underwood  first  produced  this  seal  to  me,  1 
considered  that  it  was  the  seal  of  Herbert  Delamare,  who  lived 
in  the  reign  of  Edward  111. ;  at  the  same  time,  1  thought  the 
shield  indicated  a  higher  antiquity,  and  further  investigation 
convinced  me  it  was  of  the  end  of  the  twelfth  or  beginning 
of  the  thirteenth  century, 

"  In  a  MS.  in  my  possession  I  find  the  following  notes 
respecting  the  Delamares: 

"  '  Richard  Deiamara  was  witness  to  a  charter  of  William 
Rufus  to  the  monastery  of  Bermondsey. 

"  '  Henry  Delamare  was  huntsman  to  the  King,  5  Ste- 
phen. 

"  '  Richard  Delamare,  said  to  be  son  of  Henry,  was  she- 
riff of  Oxfordshire,  34  Hen.  II.,  and  of  Oxford  and  Bucks, 
]  &  2  Hie.  I. 

"  '  Geoffrey  Delamare  had  lands  in  Berkshire,  10  John. 

"  '  John  Delamare,  his  grandson,  was  knighted  34  Edw.  I., 
and  summoned  to  the  Parliament  of  England  6th  February^ 
34  Edw.  I.  (I;i05),  as  Baron  Delamare.' 
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"  Tbe  name  is  evidently  French,  but  as  I  do  not  find  it  in 
Battle  Abbey  Roll,  or  in  Brampton's  List,  I  should  suppose 
the  first  who  came  to  England  must  have  followed  the  Con- 
queror after  he  wa<!  settled  as  King  of  England,  or  in  the 
reign  of  William  Rufus. 

"  In  another  MS.  in  my  possession  I  find  the  following 
passage,  which  1  consider  refers  to  the  possessor  of  this 
seal: 

"  '  Herbert  Delamarp,  of  Norman  French  extraction,  and 
a  leading  man,  came  to  Ireland  on  the  first  invasion  thereof 
by  the  English  (with  Hugh  de  Lacy,  who  obtained  the  grant 
of  the  kingdom  of  Mealh  from  King  Henry  II.,  lo  be  held  in 
as  ample  a  manner  as  O'Melaghlin  held  it ;  in  fact  the  King 
granted  him  an  honour,  or  Palatinate,  as  ample  as  it  could  be 
granted:  the  words  are  "quod  ibi  habeo  vel  illi  dare  possum.") 
He  obtained  ample  grants  of  great  po§ae98ion9  in  the  western 
parts  of  Meath,  of  which  he  was  made  governor,  and  from  him 
all  tbe  Delamers  of  Ireland  were  descended.  From  him  this 
&roity  were  called  by  the  Irish  Mac  Erbert. 

"  '  William  Delamer,  son  of  Herbert,  lived  in  the  reign 
of  Henry  the  Third,  and  founded  and  endowed  the  Abbey  of 
Multifernam. 

"  'John  Delamer,  a  powerful  nobleman,  built  the  strong 
castle  of  Maghbreacy,  in  the  country  of  Annaly,  now  called 
the  county  of  Longford,  and  made  it  his  chief  seat  in  1294, 
which  it  continued  until  the  family  were  deprived  of  their  es- 
tates by  Cromwell.  In  that  year  he  joined  John  Fitzgerald, 
Baron  of  Ophaley,  against  Richard  De  Burgo,  Earl  of  Ulster, 
and  took  him  prisoner,  and  confined  him  in  the  Castle  of  Leix. 
This  John  was  slain  by  the  O'Ferralls  of  Annaly. 

"  '  Sir  William  Delamare,  of  Herbertstown,  in  the  Cotiiiiy 
of  Meath,  was  living  in  1322,  and  was  married  to  a  lady  named 
Margery,  and  was  father  of 

"  '  Herbert  Delamare,  who  entered  into  recognizance  for 
I   the  fealty  of  all  his  clan,  1347  ;  his  son  was 


'John  Ddi 
■  flHest  son 


tnare,  of  Herbertatowii,  was  living  in  1354, 
William,  died   before  bis  fmber,  leaving  a 


"  '  Jolin  Delainure,  of  HerberUtown,  who  succeeded  li'ii 
grandfather,  an.l  was  living  U  Richard  II.,  1387. 

"  '  Herbert  Delamare,  of  Herbertstown,  was  living  1419. 
Biid  was  father  of  two  sons, — Meyler,  who  left  a  soi»,  Herbert, 
who  left  a  son,  Herbert,  who  died  10th  Nov»?mber,  1 5S0,  with- 
out issue  ; — and  Walter,  who  waa  father  of  Tbeobald,  whose 
son,  Walter,  succeeded  to  the  estate  on  the  death  of  Herbert, 
and  died  1613,  and  was  succeeded  by  his  grandson,  Itichard, 
who  was  tweiiiy-six  years  of  age,  in  1613.'  " 

A  note  by  the  Rev.  Charles  Graves  waa  reiid,  "  on  the 
Solution  of  linear  dttFerential  Equations,  and  other  Elquations 
of  the  same  kind,  by  the  Separalioii  of  Symbols." 

Mr,  Graves  gives  two  distinct  developments,  wiiich  furnish 
solutions  of  the  linear  differential  etjuations  of  the  nth  order. 
The  terms  of  one  of  these  developments  are  obtained  by  suc- 
cessive quadratures  ;  and  the  solution  so  arrived  at  is  the  gene- 
ral solution  of  the  proposed  equation,  containing  H  arbitrary 
constants. 

All  the  terms  of  the  other  development  are  obtuined  by 
mere  differentiation  ;  but  the  soliitioii  itself  is  only  a  {tarticu- 
lar  integral. 

The  solution  of  the  linear  diS'erentlul  equation  of  tJie  se- 
eond  order  may  be  obtained  in  a  sufficiently  simple  form  by 
[his  method,  which  applies  itself  with  peculiar  facility  to  the 
treatment  of  equations  of  ditferences. 

Rev,  George  Salmon  read  a  note  *'  on  the  Generation  of 
Surfaces  of  the  Second  Degree." 

"  Mr.  Ingram  having,  at  a  Ute  Meeting  of  the  Academy, 
alluded  to  a  mode  of  generating  surfaces  of  the  second  degree 
which  I  obluiricd  a  few  vears  ago,  I  wish  to  stalf  the  meth<iil 


►"' 


by  wind)  I  arriveil  at  it,  as  it  involves  a  principle  of  very 
useful  application  in  the  theory  of  reciprocal  potars. 

'*  Given  a  point  and  a  plane, — if  we  tulie  the  reciprocul 
plane  and  point  with  regard  to  any  sphere,  the  ratio  of  the  dis- 
tances of  the  Rrst  point  from  the  centre  of  the  sphere,  and  from 
the  first  plane,  is  equal  to  the  ratio  of  the  distances  of  the 
second  point  from  the  centre  of  the  sphere,  and  from  the  second 
plane. 

"  Hence,  since  in  a  sphere  the  distance  of  any  tangent 
plane  from  the  centre  is  constant,  the  reciprocal  of  a  sphere  is  a 
surface  such  that  the  <iistance  of  any  point  from  a  fixed  point 
is  to  its  distance  from  a  fixed  plane  in  a  given  ratio. 

"  Again,  since  in  an  ellipsoid  of  revolution  round  the  axis 
mujor  the  product  of  the  distances  of  any  tangent  plane  from 
the  foci  is  constant,  the  reciprocal  of  such  an  ellipsoid  is 
a  surface  such,  that  the  square  of  the  distance  of  any  point 
from  B  fixed  point  is  In  a  constant  ratio  to  the  product  of  its 
distances  from  two  fixed  planes.  Or,  more  generally,  if  a  sur- 
face be  such,  that  the  product  of  the  distances  of  a  tangent 
plane  from  n  fixed  points  is  constant,  the  reciprocal  surface  will 
be  such,  that  the  ratio  of  the  nth  power  of  the  distance  of  any 
point  from  a  fixed  point,  to  the  product  of  its  distances  from  n 
fixed  planes,  will  be  constant. 

1  add  one  or   two  instances  of  transformations  of  plane 

fes  by  the  same  principle. 

In  a  conic  section  the  product  of  [he  distances  of  any  poiiit 

.he  curve  from  two  fixed  tangents,  is  in  a  constant  ratio 
to  the  square  of  the  line  joining  their  points  of  contact. 
Hence,  the  square  of  the  distance  of  any  tangent  to  a  conic 
section  from  a  fixed  point,  is  in  a  constant  ratio  to  the  pro<luct 
of  its  distances  from  the  two  points  of  contact  of  tangents 
drawn  from  the  fixed  point. 

"  As  a  particular  case  of  this,  we  derive  the  well-known 
property, — any  tangent  to  a  conic  will  intercept,  on  two  fixed 
parallel  tangents,  segments  whose  rectangle  will  be  coniititnt. 


I 
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"  This  theorem  may  be  extended  ob  follows :  If  a  curve  be 
such  that  only  three  tangents  can  be  drawn  parallel  to  a  giveu 
line,  any  tangent  will  intercept,  on  three  such  tangents,  seg- 
ments whose  product  will  bear  a  given  ratio  to  the  s^menl 
intercepted  on  another  fixed  parallel." 

The  Secretary  read  a  communication  from  Mr.  Bindon. 
and  presented  a  tracing  from  the  original  credentials  nliicii 
Father  Hugo  de  Burgo  carried  with  him  to  Belgium  in  1644. 

"  With  the  view  of  making  my  search  as  useful  and  com- 
plete as  possible,  I  thought  it  advisable,  after  having  esaminetl 
the  Burgundian  Library,  to  visit  the  Archives  du  Royaume  of 
the  Belgian  government. 

*'  In  that  collection  the  original  document,  &fac  aimiUoi 
which  is  now  presented  to  the  reader,  will  be  found.  Itu 
the  credential  which  Father  Hugh  de  Burgo,  a  Franciacan 
friar,  carried  with  him  when  visiting  Belgium,  as  the  represen- 
tativeof  the  Irish  CatholicConfederates  assembled  at  Kilkenny 
in  the  year  I()44. 

"  It  is  presumed  that  this  document  is  of  some  historical 
interest,  presenting  as  it  does  the  signatures  of  several  leading 
members  of  the  "  Supreme  Council,"  including  those  of  its 
President,  Hicliard  Butler  Viscount  Mountgarret,  and  the  se- 
cretary. Sir  Richard  Belling.  The  other  signatures  are  those  of 
Thomas  Preston,  the  brother  of  Lord  Gormanstown,  and  com- 
mander of  the  confederate  forces  in  Leinster ;  Thomas  Walsh, 
Archbishop  of  Cashel  ;  Malachy  Quelly  or  O'Kelly,  Arch- 
bishop of  Tuam,  who  was  killed  leading  an  attack  upon  Sligo; 
Sir  Daniel  O'Bryen,  one  of  the  Protestants  who  bad  joined  the 
Catholic  Confedenites;  Robert  Lynch,  and  Terence  O'Shaug- 
nessy.     The  ninth  name  i  have  not  been  able  to  decipher. 

"  This  mission  of  Father  de  Burgo  to  the  Low  Countries 
has  not  been  noticed,  as  far  I  can  discover,  by  any  historians 
treating  of  the  wars  of  I641-1G52.  Carte,  in  his  Life  of  the 
Duke  of  Ormond,  states  that  "  Father  Hugh  Burke"  was  sent 


res 


¥, 


539 

to  Spain :  and  in  the  "  Unkinde  Deserter"  we  read  of  a  Bishop 
being  Bent  to  the  Duke  of  Lorraine,  in  company  with  other 
persons,  in  the  year  1651  :  but  in  these  authorities  there  is  no 
mention  whatever  of  the  embassy  which  this  paper  helps  to 
disclose.  It  is  believed  that  Father  de  Burgo  was  afterwards 
Bishop  of  "  Duacensisin  Anglia." — Hibemia  Dominicana, 
p.  490. 

"  Besides  this  document,  a  large  collection  of  papers  rela- 
tive to  the  Stapleton  foundation  in  the  University  of  Louvain 
will  be  found  among  the  Archives.  They  are  not  of  general 
interest,  being  principally  the  pedigrees  of  adverse  claimants 
to  the  many  bourses  which  were  bequeathed  by  the  founder 
to  the  Irish  pastoral  college  of  Louvain  ;  and  as  these  bourses 
are  yet  in  existence,  the  documents  may  be  of  much  use  to  the 
different  members  of  Dr.  Stapleton's  family  in  proving  their 
respective  claims. 

A  few  letters  giving  an  official  account  of  the  reception  of 
le  Duke  of  Cumberland,  after  his  landing  in  the  Low  Coun- 
tries on  the  eve  of  the  battle  of  Fontenoy,  and  a  short  memoir 
of  the  Irish  College  of  Lille,  complete  the  collection  as  far  as 
Irish  history  is  concerned." 


The  special  thanks  of  the  Academy  were  given  to  William 
R.  Wilde,  Esq.,  for  his  Donation  of  a  large  collection  of  the 
remains  of  oxen,  sheep,  goats,  dogs,  &c.,  found  at  Dunshaugh- 
lin,  described  by  him  to  the  Academy,  April  2T,  1840,"  and 
since  deposited  for  inspection  in  the  Museum  of  the  Academy. 
Mr.  Wilde  also  presented  an  ox  head  of  the  ancient  short- 
horned  variety,  from  Navan,  similar  to  those  found  at  Dun- 
shaughiin  ;  and  eleven  specimens  of  Bronze  Celts,  and  one 
Brass  Spur. 


'  Sec  Proceedings,  \'ol.  1,  p,  420. 


DONATIONS. 

A  Treatise  on  Atmospheric  Phenomena.  By  Eda-ard 
Joseph  Lowe,  Esq,     Presented  by  the  Author. 

A  Reply  to  Mr.  Babbage's  Letter  to  the  Times,  on  tht 
Planet  Neptune,  and  the  Royal  Astronomical  Society's  Me- 
dal. By  the  Rev.  R.  Sheepshanks,  v.  P.  R.  A.  S.,  ^-c.  Pre- 
sented by  the  Author. 

A  Cannon  Ball,  found  in  the  Townland  of  Baltrasna, 
Mullingar.     Presented  by  W.  R.  Wilde,  Esq. 

Comptes  rendua  Hebdomadaires  dea  Seances  de  fAcademie 
des  Sciences.  From  5th  to  7th  June,  1847.  Presented  by  the 
Aca<ieniy. 

Report  on  Lunatic  Asylums  in  Ireland,  1846.  Presented 
by  Dr.  White. 

Address  to  the  Geological  Society.  By  Robert  MaUtt, 
Esq.,  President.     Presented  by  the  Society. 

Journal  of  the  Geological  Society  of  Dublin.  Vol.  III. 
Parts  3  and  4,  184T.     Presented  by  the  Society. 

The  Traveller  in  the  East.  By  Godfrey  Levinge,  Esq. 
Presented  by  the  Author. 

Invenlaire  des  Manuscrits  de  Vancienne  Bibliolhi-que  Roy- 
ale  des  Dues  de  Bourgogne.  Nos.  I  to  18,000.  Presented 
by  S.  H.  Bindon,  Ksq. 

A  Stone  Celt,  from  the  vicinity  of  the  Tumulus  at  Kil- 
liney.     Presented  by  the  Itev.  W.  Wildbore. 

Two  Ivory  Figures  found  at  Balasore,  East  Indies,  by 
Frederick  Furaell,  Esq.     Presented  by  W.  Furnell,  Esq. 

A  Silver  (cancelled)  Seal  of  the  Board  of  First  Fruits  in 
Ireland;  a  Seal  of  the  Right  Rev.  Nathaniel  Alexander, 
D.  D.,  Bishop  ofMeath  (1823)  ;  and  a  Seal  of  the  Right 
Rev.  Nathaniel  Alexander,  D.  D.,  Bishop  of  Down  and  Con- 
nor (1840). 

An  ancient  Shoe,  made  of  carved  Leather.  This  shoe  was 
found  in  a  turf  bog  at  Ballymacomb,  eounly  of  Derry,  at  the 
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depth  of  seven  feet.  It  was  discovered  lying  between  the 
branch  and  trunk  of  a  fir  tree.  Presented  by  Miss  Alexander. 

Die  Ueberbleibsel  der  Altdgyptischen  Mefischenrace,  Von 
Dr.  Franz  Pruner.     Presented  by  the  Author. 

Abhandlungen  der  Mathematisch-Physihalischen  classe  der 
Koeniglich  Bayerischen  Akademie  der  fVtssenschqflen.  Part  4, 
Vol.  III.  of  this  class,  or  nineteenth  Volume  of  the  whole 
series. 

Gelehrte  Anzeigen,    Vols.  XVI. — XXI II. 

Bulletin  der  Konigl.  Akademie  der  fVissenschqften.  For 
the  Year  1846.  Nos.  VI.— LXXVII.  Presented  by  the 
Royal  Academy  of  Munich. 

A  Copy  of  the  Census  of  Ireland  for  1841.  Presented  by 
W.  R.  Wilde,  Esq. 

Ecclesiastical  Antiquities  ofDown^  Connor^  and  Dromore, 
with  Notes  and  Illustrations,  By  the  Rev.  William  Reeves^ 
M.  B.y  M.  R.  I  A.y  Sfc.     Presented  by  the  Author. 

Journal  of  the  Franklin  Institute.  Vol.  XII.  Third 
series.     Presented  by  the  Institute. 

Patent  Rolls  of  James  I  and  Henry  VIII  Presented  by 
Sir  William  Betham. 

An  Ancient  Key.     Presented  by  Aquilla  Smith,  M.  D. 
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APPENDIX. 

No.  I. 


CORRESPONDENCE, 


U  TO  THE  ACADBMT.  JANUARYn 


D  FBBRCABY  91 


THE  KINUTES  OF  COUNCIL. 


I. 

"  Dublin  Castle,  18M  Jan.,  184.5. 
"  Gentlemen, — I  am  directed  by  the  Lord  Lieutenant 
to  transmit  the  accompanying  statement,  which  has  been  re- 
ceived from  Sir  William  Betham,  for  any  observations  the 
Council  of  the  Royal  Irish  Academy  may  wish  to  offer  for 
his  Excellency's  information. 

"  I  am.  Gentlemen,  your  obedient  Servant, 
"  Eliot. 
"  The  Secretaries  to  the 

Royal  Irish  Academy,  ^c.  ^c." 

"  Dublin  Canlle,  \5th  Jan.,  1845. 

"  My  Lord, — I  lake  the  liberty  of  drawing  your  lord- 
ship's attention,  and  that  of  Her  Majesty's  Government,  to 
the  following  brief  statement  of  facta. 

"  In  the  year  1830,  the  Council  of  the  Royal  Irish  Aca- 
demy put  an  advertisement  into  the  pubhc  journals,  offering 
apremium  of  fifty  pounds,  with  the  Gold  Medal,  for  the  best 
Essay  on  the  Origin  and  Use  of  the  Round  Towers  of  Ireland. 

"  On  the  I7th  December,  I83i*,  they  awarded  the  money 
and  Medal  to  Mr.  George  Petrie,  one  of  the  members  of  the 
Council,  for  his  Essay,  as  the  best  of  those  seat  in.     The 

VOL.  i[i.  a 


money  was  paid  accordingly,  and  the  medal  was  del 

Mr.  Petrie  was  then  permitted  to  take  away  the  manuscripl. 
to  prepare  it  for  the  Press  ;  but  he  never  returned  it  to  the 
Council  for  pubhcation,  though  frequently  urged  to  do  so. 
In  the  year  1840,  eight  years  after  the  delivery  and  pay- 
ment of  this  medal  and  prize,  myself  and  other  members  of 
the  Academy  called  upon  the  Council  to  account  why  ihii 
Eesay,  which  had  excited  so  much  interest,  had  not  ai  yet 
appeared  in  the  Transactions.  In  reply,  we  were  assured 
that  it  then  was,  or  very  shortly  would  he,  in   the  Press, 

"  In  July,  1844',  we  again  inquired  when  the  Essay  wai 
to  appear,  and  were  told  it  would  be  published  by  the  1st 
January,  1 845.  I,  therefore,  gave  notice  that  I  would  move 
at  the  next  meeting  of  the  Academy  for  certain  returns 
respecting  the  proceedings  of  the  Council.  On  the  30th 
November  these  returns  were  laid  on  the  table  of  the  Aca- 
demy, in  comphance  with  my  notice,  without  motion.  By 
tliese  returns  it  appears  that  ihe  Council  had  permitted 
Mr.  Petrie  to  enlarge  his  Essay  (which,  when  read  and 
adjudged,  consisted  of  about  fifty  pages),  bo  much  as  to 
occupy  an  entire  volume  of  the  Transactions  (about  5O0 
pages),  and  had  expendeil  £144  in  wood-cut  engravings,  to 
illustrate  it.  They  also  appointed  a  committee  to  confer 
with  Mr.  Petrie  (himself  a  member  of  Council),  relative  to 
the  publication  of  his  Essay  on  the  Round  Towers,  who,  oa 
the  29ih  June,  1840,  reported  the  following  proposition 
from  Mr.  Petrie : 

'• '  22t>dJuiK,  1840 

"'I  propose  to  supply  the  Academy  with  400  or  450 
copies  of  my  Essay  on  the  Round  Towers,  at  thirty  shillings 
per  copy,  printed  in  the  form  of  the  Transacliona. 

"  '  Signed,         George  Petrie,' 
And  the  Committee  recommended  the  Council  to  adopt  the 
above  proposal,  and  to  request  Mr.  Petrie  to  send  the  work 
to  Press  immediately. 


» 


"  The  Council  decided  that  the  proposal  was  not  suBt- 
itly  explicit,  and  "Resolved,  that  Mr.  Petrie  be  allowed 
to  substitute  the  following  : 

"'29M  June,  1840. 
I  propose  to  publish,  at  my  own  expense,  my  Essay  on 
the  Round  Towers,  as  the  twentieth  volume  of  the  Transac- 
^ons,  on  condition  that  the  Academy  tale  from  me  450 
copies,  at  the  rate  of  thirty  shillings  per  copy  ;  the  expense 
already  incurred  by  ttie  Academy  for  engravings  to  be  de- 
ducted from  the  £G'i5  to  be  paid  for  the  4S0  copies.  It  is, 
of  course,  understood,  that  the  blocks  for  woodcuts  are  my 
property. 


George  Petri 


»" '  Signed, 
'  Resolved,  that  the  proposal  in  tlie  latter  form  be  adopted.' 
"  From  this  it  appears,  that  the  Council,  in  1840,  had 
alienated  to  Mr.  Petrie  the  copyright  of  the  Essay  for  which 
£50  had  been  paid,  and  a  Gold  Medal  adjudged,  in  1832  ! 
And  further,  had  allowed  that  gentleman  to  print  the  work 
for  his  own  benefit,  virtually  at  the  expense  of  the  Academy  j 

»for  by  the  acceptance  of  the  proposal  of  2!)th  June,  1840, 
the  Council  agreed  to  pay  thirty  shillings  a  copy  for  450 
copies  of  the  volume,  that  being  the  selling  price  of  the  vo- 
lumes of  the  Transactions,  which  amounts  to  £675,  and  in- 
cludes the  bookseller's  profit,  which  may  be  estimated  at  least 
at  thirty-five  per  cent.,  thus  making  Mr.  Petrie  a  present  of 
£^34  13s.  4rf.  of  the  Academy's  mouey,  which  would  pay 
for  a  considerable  edition  for  his  own  benefit,  and  which 
they  might  have  saved,  by  printing  the  work  themselves. 
It  should  here  be  observed,  first,  that  it  is  contrary  to  the 
laws  of  the  Academy  to  return  the  manuscripts  even  of  un- 
fiuccesstul  competitors  for  prizes  and  medals,  while  they 
claim  as  property  all  Essays  read  at  their  ordinary  meetings, 
and  ordered  to  be  printed  ;  and  secondly,  that  the  Council 
have  no  power  to  expend  more  than  twenty  pounds,  without 
the  consent  of  the  Academy  nt  large. 


"In  Mareli,  1S32,  the  Council  inserted  another  adver- 
tisement in  tlie  public  journnls,  nffeiing  a  premium  or£.TO, 
and  a  G()ld  Medal,  For  the  best  Essay  on  ihe  Remains  of 
Ancient  Mihtary  Architecture  in  Ireland. 

"  In  March,  1834,  the  Council  awarded  and  paid  the  Gold 
Medal  and  premium  aforesaid  to  the  same  Mr. George  Pefrie, 
himself  a  member  of  the  Council,  and  ihe  proposer  of  the 
question,  as  he  was  also  of  that  of  the  Round  Towers  ;  and, 
as  in  that  case,  he  took  away  the  manuscript,  to  prepare  it  for 
the  Press  ;  but,  from  IS34,  to  the  present  hour,  no  step  ap- 
pears to  have  been  taken  by  Mr.  Petrie  for  its  publication. 

"  In  the  year  18S8,  Mr.  Petrie  read  an  Kssay  on  Ancient 
Bella  before  the  Academy,  which  was  referred  to  the  Coun- 
cil for  publication  ;  for  the  embellishment  of  which,  the  sum 
of  £31  \0s.  appears  to  liave  been  paid  to  one  artist,  and 
£44  to  another,  for  engraving  cnpperplates  to  iltuatrate  it; 
which  Essay  lias  not  appeared  in  the  Transactions,  nor  does 
it  appear  that  the  Council  have  tat.en  any  steps  for  its  pub- 
lication. 

"  In  the  year  ,  another  Gold  Medal  was  awarded  to 

Ihe  same  Mr.  Petrie,  for  what  was  called  an  Essay  on  Turati, 
which  was  read  before  (he  Academy,  as  was  alleged,  by  per- 
mission of  Colonel  Colby,  it  having  been  prepared,  under 
the  direction  of  the  Ordnance  Survey,  by  the  persons  em 
ployed  thereon,  of  wliom,  I  believe,  Mr.  Petrie  was  one. 
This  work  was  certainly  the  production  of  several. 

"  I  have  thought  it  right  to  lay  these  facts  before  your 
Lordsliip,  in  consequence  of  having  failed  in  prevailing  oa 
the  Council  and  the  Academy  to  correct  these  deviations, 
as  I  consider  them,  from  the  correct  mode  of  conducting  the 
ntfuirs,  and  disposing  of  the  funds  of  the  Academy  intrusted 
to  the  Council.  Your  Lordship's  letter  to  the  Academy  of 
the  2.Jrd  November,  1843,  calling  for  an  account  of  boW 
far  the  objects  of  the  Academy  have  been  attained,  and  the 
circumstances  umler  which  the  public  grant  to  the  Academy 


11. 


I  been  made  and  cDntinued  to  the  Institution,*  renders  it 
leccssary  that  Government  should  be  in  possession  of  cor- 
.  -ect  information. 

"  The  returns   made  to  the  Academy  by  the  Council  of 
lOth  November,  1844,  also  contain  statements  of  the  aasets, 
I  Jebls,  and  engagements  of  the  Academy. 

"  I  have  tiie  hotiour  to  be  jour  Lordship's 
''Obedient  Servant, 
"  W.Betham,  M.R.  I.  A. 
"  To  Right  Honourable  the 

...... 

^H  "  Royal  Ir'uk  Academif, 

P  ••2^ii(tJan.,  1845. 

"  My  Lokd,— In  compliance  wilb  the  desire  of  the  Lord 
Lieutenant,  as  communicated  to  the  Council  of  the  Iloyal  Irish 
Academy,  in  your  Lordaliip's  letter  of  the  18th  of  January, 
I  am  directed  by  the  Council  to  offer  the  following  observa- 
tions for  the  information  of  His  Excellency,  with  regard  to 
the  representations  made  by  Sir  William  Betham  to  Her 
Majesty's  Government,  concerning  the  mode  in  which  the 
business  of  the  Academy  has  been  conducted. 

"  The  Council,  in  the  first  place,  beg  toauy,  that  nothinfj 
would  give  them  greater  pleasure  than  an  inquiry,  on  the 
part  of  the  Government,  into  the  management  of  the  affairs 
nf  the  Academy  ;  that  body,  as  is  very  well  known,  having 
for  some  years  back  displayed  a  degree  of  energy  and  effi- 
ciency, which  has  gained  for  it  the  entire  confidence  of  the 
public.  But  an  inquiry  of  such  a  kind,  on  the  part  of  Sir  W. 
Betham,  is  not  a  thing  to  be  encouraged  by  the  Council ;  and, 
that  it  is  not  a  thing  which  the  Academy  are  disposed  lo  coun- 
tenance, Sir  W.  Betham  was  given  to  understand,  by  a  vote 
of  the  Academy,  on  the  l-Jth  of  the  present  month,  when  he 


attempted  to  bring  forward  there  those  charges  against  the 
Council,  which  he  has  since  thought  proper  to  carry  before 
the  Government. 

"  In  the  next  place,  the  Council  have  to  express  their 
great  regret  that  the  different  Essays  of  Mr.  Petrie,  about 
which  Sir  W.  Betham  shows  so  much  concern,  have  not  yet 
been  published  ;  but  they  beg  to  observe,  that  the  peculiar 
circumstances  of  ibe  case  have  thrown  entirely  into  die 
author's  hands  the  publication  of  the  Essay  on  the  Round 
Towers  of  Ireland, — and  that,  while  he  is  employed  u|)onthi», 
which  is  a  very  large  work,  it  would  be  useless  to  press  upon 
him  the  publication  of  the  others.  Mr.  Petrie,  however,  has 
addressed  to  the  Council  a  stalement  of  the  causes  wbicb 
have  retarded  the  appearance  of  his  Essays,  and  this  state- 
ment is  herewith  transmitted  to  your  Lordship. 

"  The  Council  also  take  leave  to  transmit  two  Estimates — 
one  from  the  Publishers  of  Mr.  Pelrie's  Essay  on  the  Round 
Towers,  the  other  from  the  Printer  of  that  work.  By  Ihe 
first  of  these  it  appears  that  the  publishing  price  of  the  vo- 
lume which  Mr.  Petrie  has  engaged  to  give  to  the  Academy 
for  thirty  shilUngs  (and  the  printing  of  which  is  now  greatlj' 
advanced),  cannot  be  less  than  two  guineas,  and  is  more 
likely  to  be  2^  guineas.  By  the  second  estimate  it  appears 
that  if  the  work  were  printed  by  the  Academy,  as  a  volume 
of  its  Transactions,  the  impression  being  limited,  as  usual,  to 
iiOO  copies,  each  copy  would  cost  the  Academy  above  three 
pounds;  that  is,  more  than  double  the  price  for  which 
Mr.  Petrie  has  undertaken  to  supply  it.  Yet  Sir  W.  Betham 
has  not  hesitated  to  state,  that  the  Council  have  allowed 
Mr.  Petrie  '  to  print  the  work  for  his  own  benefit,  virtually 
at  the  expense  of  the  Academy  ;'  and  that,  by  agreeing  to  pay 
him  thirty  shilhngs  a  copy  for  450  copies,  they  have  given 
him  '  booksellers'  profit' — and  have  '  made  him  a  present  of 
£2Si-  13*.  id.  of  the  Academy's  money,  which  would  pay  for 


a  considerable  edition  for  bis  own  benefit,  and  wbicb  they 
might  have  saved  by  printing  ihe  work  themselves.' 

"  To  show  the  illegal  nature  of  the  agreement  entered 
into  with  Mr.  Petrie,  Sir  W.  Betlmm  observes,  '  that  the 
Council  have  no  power  to  expend  more  than  £20,  without 
the  consent  of  the  Academy  at  large.'  But  ihe  Council  have 
power  to  contract  liabilities  to  any  amount  that  mity  be  ne- 
cessary for  bringing  out  the  volumes  of  the  Transactions. 
This  is  part  of  their  office.  They  are  not  even  obliged  to  bring 
auch  engagements  under  the  notice  of  the  Academy,  untU  a 
grant  of  money  is  wanted  to  discharge  tliem ;  but  it  so  hap- 
pens, that  the  agreement  made  with  Mr.  Petrie  was  laid  be- 
fore the  Academy,  along  with  other  matters,  at  a  slated 
meeting  on  the  16th  of  March,  1841,  in  a  report  which  was 
then  adopted,  and  ordered  to  be  entered  on  the  minutes.  In 
this  case  no  grant  of  money  has  been  called  for,  as  Mr.  Peine 's 
part  of  the  engagement  is  not  yet  fulfilled  ;  nor  has  any  sum, 
large  or  small,  been  expended  in  connexion  with  the  Kaaay 
on  the  Round  Towers,  except  what  had  been  paid  for  engra- 
vings previously  to  the  aforesaid  agreement ;  which  sum,  by 
the  terms  of  the  agreemenl,  is  to  be  taken  into  account  in  the 
final  settlement. 

"  Sir  W.  Betham  further  slates,  that '  it  is  contrary  to  the 
laws  of  the  Academy,  to  return  the  manuscripts  even  of 
unaiiccessful  candidates  for  prizes  and  medals,  while  ibey 
claim  as  property  all  Essays  read  at  their  ordinary  meetings 
and  ordered  to  he  printed.'  It  is  true  that  it  is  part  of  a  law 
of  the  Academy,  that  '  all  communications  shall  be  deemed 
the  property  of  the  Academy'  (Chap.  VII.  Sect.  .5,  of  the 
By-laws);  but  it  is  part  of  the  same  law,  '  ihat  the  author 
of  any  communication  may,  hy  petition  to  Council,  reclaim 
such  communication,  which  shall  be  restored  to  Inm  on  said 
petition  being  granted."  And  this  law  applies  to  every 
sort  of  cotnmunication. 


k' 


"  Sir  W.  Betham  charges  the  Council  with  having  '  alie- 
nated to  Mr.  Petrie  the  copyright  of  the  Essay  on  the  Round 
Towers.'  But  it  is  apparent,  from  the  foregoing  etatemenis, 
that  the  moat  prudent  course  was  to  allow  Mr.  Petrie  to 
publiiih  the  work  at  his  own  risk.  Besides,  it  is  not  usual, 
nor  does  it  seem  very  proper,  in  societies  such  as  the  Aca- 
demy, to  raise  questions  about  copyright. 

"  The  Council  do  not  find  any  other  charges  brought  by 
SirW.  Betham,  of  a  kind  proper  to  be  noticed  olScJally. 
On  the  tone  and  manner  of  SirW.  Betham's  statemenU  they 
refrain  altogether  from  making  any  comment. 

"  I  have  the  honour  to  be,  my  Lord, 
"  Your  obedient  Servant, 

"  J.  Mac  CulLjIOU, 
"  Secretary/  of  the  Acadentif. 
"  To  the  Right  Honorable 

the  Chief  Secretary /or  Ireland." 


III. 


"  Dublin  Caslle,  3rd  Feb.,  18*5. 
"  Sir, — I  am  desired  fay  the  Lord  Lieutenant  to  acknow- 
ledge the  receipt  of  your  letter  of  the  23rd  ult.,  cuntaiaing 
observations  with  regard   to  representations  made  by  Sir 
William  Betham,  respecting  the  mode  in  which  the  business 
of  the  Royal  Irish  Academy  has  been  conducted. 
"  I  am.  Sir, 
"  Your  most  obedient  bumble  Servant, 
"  C.  Lucas. 
"  To  James  Mac  Cullagk,  Esq., 

"  Secretary  Royal  Irish  Academy" 


DOCUMENTS  REFERKED  TO  IN  THE  KEPLV  OP  COUNCIL. 

1. 

[&£  tract.] 

■  To  the  President  and  Council  of  the  Royal  Irish  .icadetny. 

"  Gentlemen, — I  have  the  honour  to  address  you  in 
compliance  with  the  request  of  the  Secretaries  of  the  Aca- 
demy, that  I  would  supply  the  Council  with  a  statement  of 
the  circumstances  which  have  caused  so  much  delay  in  the 
publication  of  some  Essays  read  by  me  at  the  Academy,  aa 
well  as  to  explain  other  matters  charged  against  me,  in  a 
letter  addressed  to  Lord  Eliot,  Chief  Secretary  for  Ireland, 
in  order  that  it  may  be  appended  to  the  answer  of  the 
Council  to  that  letter. 

"  In  the  first  place,  then,  I  beg  to  acknowledge,  that 
whatever  blame  may  be  atttiched  to  (be  delay  in  the  publi- 
cation of  these  papers,  it  should  fall  alone  on  me ;  for  the 
Academy  has  no  power,  either  moral  or  legal,  to  force  authors 
to  print  papers  in  its  Transactions,  if  it  be  contrary  to  their 
wish  or  convenience  to  do  so.  The  Academy,  like  all  other 
institutions  of  the  kind,  has  been  chartered  chiefly  for  the 
purpose  of  fostering  science  and  literature,  by  giving  facility 
to  the  publication  of  Essays  considered  valuable,  but  which, 
from  iheir  abstract  or  archceologtcal  nature,  could  not  be 
given  to  the  world  without  great  probability,  if  not  certainty, 
of  pecuniary  loss  to  their  authors,  by  publishing  them  at 
their  own  risk ;  and  hence  it  becomes  a  high  honour  to  an 
author  to  be  permitted  to  publish  in  its  Transactions,  if  it  be 
bis  wish  or  convenience  to  do  so,  but  not  an  obligation  on 
bim  if  otherwise,  or  that  he  should  prefer  publishing  on  his 
own  account.  Such  at  least  has  been  my  impression  on  this 
matter,  and  such  also  has  been  the  opinion  of  Sir  William 
Betham,  as  often  expressed  while  in  friendship  with  me,  and 
urged  with  a  view  to  persuadi;  me  to  do  as  he  said  he  waa 


determined  to  do  with  his  own  papers,  whenever  they  were 
of  a  suHicieiitly  popular  character  to  be  likely  to  sell,  namely, 
to  publish  on  my  own  accounl  and  at  my  own  risk  ;  and  id 
accordance  with  which,  he  sent  in  his  Essay  on  the  Gael 
and  Cimbri  to  the  Academy,  as  an  anonymous  competition 
paper  for  the  prize  and  Gold  Medal,  printed  as  an  octavo 
volume,  as  it  afierwards  appeared,  with  only  the  addition  of 
a  title-page,  and,  as  I  believe,  a  preface  and  inden.  M'itb 
this  advice,  however,  being  anxious  to  sustain  and  advance, 
if  in  my  power,  the  character  of  the  Academy  by  my  labours, 
I  never  had  any  intention  of  complying;  and  the  delay  which 
has  occurred  in  the  printing  of  my  Essays  has  been  entirely 
caused  by  circumstances  over  whicli  1  bad  no  aufRcient 
control. 

"  And  first,  as  regards  my  Essay  on  the  Round  Towers. 
This  Essay  did  certainly,  as  Sir  William  Betham  states,  re- 
ceive the  reward  of  the  Academy  at  ihe  close  of  the  year 
18't2;  and  1  immediately  afterwards  applied  myself  to  iti 
preparation  for  publication  by  improving  its  matter  and  in- 
creasing its  necessary  Illustrations,  by  every  means  in  the 
power  of  a  man  who  had  to  sustain  a  large  family  solely  by 
the  daily  practice  of  his  profession  as  an  artist.  But  the 
labour  was  a  great  and  a  tedious  one,  and  having  soon  after, 
perhaps  imprudenily  for  my  own  interests,  accepted  an  em- 
ployment as  director  under  Captain  Larcom  of  the  orthogra- 
phical and  historical  department  of  the  Ordnance  Survey  of 
Ireland,  formed  in  part  with  a  view  to  the  publication  of 
memoirs  to  illustrate  the  map,  its  duties  so  entirely  ab- 
stracted me  as  to  put  it  wholly  out  of  my  power,  while  thus 
employed,  to  make  the  great  number  of  drawings  necessary 
to  the  illustration  of  the  work;  nor  was  it  possible  to  gel 
them  done  by  others.  The  chagrin  which  this  circumstance 
necessarily  caused  me,  was,  however,  considerably  lessened 
by  the  circumstance,  that,  in  consequence  of  the  Council 
t,  at  the  suggestion  of  Sir  William  Betham,  and  on  the 


having,  t 


luggealio 


score  of  economy,  transrerred  the  printing  of  its  Transac- 
tions to  another  printer,  their  succeeding  volume  was  such 
as  to  render  it  impossible  for  me,  having  a  due  regard  to  the 
appearance  of  works  so  extensively  illustrated,  to  put  any  of 
ray  Kssays  into  the  volume  of  Transactions  which  followed. 
"  It  is  also  true  that  I  received  the  prize  and  Gold  Medat 
of  the  Academy,  for  an  Essay  on  Irish  Military  Architec- 
ture, ill  March,  1834  ;  and  I  beheve  it  true  that  I,  a  member 
of  the  Council  myself,  was  the  proposer  of  this  question)  aa 
well  as  that  on  the  origin  of  the  Round  Towers,  as  Sir 
William  Betham  states  with  an  obvious  object.  As  ques- 
tions for  prize  essays  must  originate  with  the  Council,  I  had 
as  much  right  to  suggest  them  for  approbation  as  another, 
and,  in  point  of  fact,  I  did,  at  the  request  of  the  Council, 
draw  up  a  list  of  themes  for  dissertations  on  Irish  History 
and  Antiquities,  from  which  they  might  select,  similar  to 
those  relative  to  the  history  of  Scotland,  suggested  to  the 
learned  of  that  country  by  the  celebrated  John  Pinkerton, 
who  remarks,  that  '  Scotland  is  certainly  that  country  in 
Europe,  if  we  except  Ireland,  in  which  national  history  and 
antiquities  are  most  neglected.'  But  amongst  those  questions 
tbere  were  many  indeed,  which  I  should  never  have  thought 
of  treating  of, — as,  for  instance,  the  question, '  who  were  the 
Scoti?'  which  Sir  William  Betham  induced  the  Council  to 
propose,  and  in  competition  for  the  prize  fur  which  Sir 
WiUiam  Betham  sent  in  his  printed  volume,  entitled,  '  the 
Gael  and  Cimbri.' 

"  I  may  also  remark,  that  though  I  may  have  suggested 
to  tbe  Council  the  question  on  '  Irish  MiUtary  Architecture," 
I  never  seriously  contemplated  competing  for  the  prize 
offered,  my  time  being  occupied  on  the  Ordnance  Survey, 
till  one  week  precisely  before  the  day  appointed  for  deliver- 
ing in  the  papers,  when,  at  the  earnest  solicitation  of  my 
friend,  Captain  Larcom,  R.  E.,  I  was  induced  to  write  an 
-Essay,  as  that  gentleman  will,  I  have  no  doubt,  be  ready  to 


testify.  And  with  respect  to  the  delay  ill  the  jiublicaiion of 
this  Essiiy,  I  should  state,  that  1  was  at  all  times  read}  to 
undertake  it,  after  the  printing  of  the  Transactions  of  the 
Academy  repassed  into  the  original  hands,  not  only  because 
it  was  un  Essay  of  smaller  size,  and  requiring  fewer  illustra- 
tions, but  that  I  was  even  anxious  to  do  so,  as  it  would  have 
been  the  proper  precursor  to  my  larger  work,  which  relates 
to  a  later  class  of  antiquities.  With  this  desire  of  mine,  how- 
ever, the  Council  showed  the  gtrongpst  indisposition  to 
comply  ;  and,  consequently.  I  applied  my  mind,  as  mnch  as 
circumstances  would  permit,  to  the  preparation  for  the  Pres», 
of  my  Essay  on  the  Round  Towers.  But  being  still  em- 
ployed on  the  Ordnance  Survey,  the  time  at  my  disposal 
was  very  limited,  and  it  was  not  till  the  department  in  which 
I  was  employed,  was  finally  broken  up  at  the  close  of  the 
year  1843,  that  I  was  enabled  to  give  nearly  my  whole  time 
and  attentiun  to  the  work,  and  commenced  its  printing- 
Since  that  period,  I  may  say,  I  have  done  little  else  than 
labour  at  it.  1  have  allowed  myself  no  leisure  for  enjoyroeDl 
or  for  exercise.  In  my  devotion  to  it,  I  have  reduced  myself 
to  poverty,  and  injured  ray  constitution,  perhaps  irretriev- 
ably. And  yet,  all  these  efforts  have  only  enabled  roe  to  see 
through  the  Press  a  volume  of  it,  now  on  the  eve  of  publica- 
tion ;  for  the  subjects  treated  of,  in  the  copious  manner  which 
I  conceived  that  they  merited,  have  run  the  work  to  the  ex- 
tent of  two  volumes. 

"  It  is  true,  that  many  may  say  that  they  did  not  require 
a  work  of  so  elaborate  a  character;  but  surely  an  author 
himself  should  be  considered  the  best  judge  of  what  was 
necessary  to  his  subject,  at  least  till,  by  the  publication  of 
bis  work,  he  has  enabled  others  to  prove  that  he  was  in 
error, 

"  With  respect  to  the  charge  against  the  Council,  fur 
having  permitted  me  to  enlarge  my  Essay,  I  have  only  to  say, 
that  I  am  sure  they  did  so  from  an  anxious  desire  to  promote, 


lo  the  best  of  tlieir  ability,  one  of  tlie  primary  objects  for 
which  the  Academy  was  instituted.  And  with  respect  to 
their  agreement  to  take  from  me  four  hundred  and  fifty 
copies  of  my  ICssay,  at  thirty  shillings  per  copy,  I  can  safely 
stale  my  conviction,  that  it  was  made  solely  with  a  view  to  the 
Bnancial  interests  of  the  Academy,  and  without  any  regard  to 
mine. 

*'  I  must  also  state,  that  it  is  >ny  conviction  that  they  were 
driven  to  make  this  agreement  with  me,  chiefly  by  Sir  Wil- 
liam Belhnn)  himself.  When  I  commenced  making  the  draw- 
ings in  WHO  !  to  illustrate  the  work,  it  was  on  the  understand- 
ing with  Council,  that  as  the  Academy  did  not  publish  with  a 
view  lo  gain,  they  would  allow  me  ihe  use  of  the  wootl-cuts, 
after  the  publication  of  their  volume,  to  publish  an  edition  of 
my  Essay  for  my  own  advantage.  But  Sir  William  Betham's 
assertions  before  the  Acailemy,  that  the  puhlicatiim  of  this 
«rurk  would  reduce  the  institution  to  a  state  of  bankruptcy, 
and  hia  threats  that  he  would,  by  an  application  to  the  Go- 
vernment, atop  the  payments  to  the  wood-cutter,  had  the  ef- 
fect of  inducing  some  members  of  the  Council  to  propose, 
contrary  to  the  practice  of  the  Academy  and  the  spirit  of  its 
institution,  to  publish  such  uulimited  number  of  copies  of  my 
work  as  would  repay  the  Academy,  by  their  sale,  the  expense 
of  its  publication.  To  this  proposal,  which  was  nothing  less 
than  to  resign  for  ever  nearly  the  labour  of  a  whole  life,  and 
which  would  still  take  me  years  of  undivided  attention  to  ac- 
comphsh,  I  could  not  bring  myself  to  agree,  either  as  an  in- 
dividual whose  interests  were  concerned,  or  as  a  member  of 
the  Academy,  who  had  its  honour  at  heart.  Hence  I  made 
the  proposal  lo  supply  the  Academy  with  such  a  number  of 
copies  as  the  C.mncil  desired,  at  the  rate  of  thirty  shillings 
a  copy ;  I,  of  course,  obtaining  thereby  the  copyright  of  my 
Work,  and  the  management  of  its  publication;  and  by  this 
agreement  the  Academy  will  gel  the  work  at  considerably 
-lesa  than  half  what  it  would  cost  them  to  bring  out  an  edition 


oT  it  of  their  usual  number  of  five  hundred  copies,  and  are 
moreover  saved  from  the  expense  of  the  paper  and  printing 
of  fifty  copies,  always  given  to  authors  who  publish  Essays 
in  the  Transactions. 

"  With  respect  to  Ihe  delay  in  the  publication  of  mj 
Essay  on  the  Ancient  Irish  Bells,  which  I  wrote  in  compli- 
ance with  the  vhh  of  the  Academy,  as  conveyed  to  me  from 
the  Chair,  by  their  former  illustrious  President,  Bishop 
BrinUley,  I  have  only  to  state,  that  the  cause  of  that  delay  is 
solely  attributable,  since  the  plates  were  furnished,  to  my  be- 
ing wholly  employed  on  the  publication  of  my  Essay  on  the 
Round  Towers. 

"  And  lastly,  with  respect  to  the  charge  that  my  paper  on 
the  Antiquities  of  Tarn  Hill,  was  read  by  the  permission  of 
Colonel  Colby,  it  having  been  prepared  under  his  direction, 
for  the  Ordnance  Survey,  by  the  persons  employed  thereon, 
I  have  only  to  remark,  that  it  is  certainly  true  that  1  wrote  and 
read  the  paper  by  permission  of  Colonel  Colby,  because,  be- 
ing employed  in  the  Ordnance  Survey  at  the  time,  I  could 
not,  with  propriety,  have  written  or  read  it  without  such  per- 
mission ;  but  that  it  was  my  own  work,  assisted,  as  I  have 
constantly  been,  by  more  competent  Irish  scholars  than  my- 
self, and  written  expressly  for  the  Transactions  of  the  Aci- 
demy,  I  have  already  given  the  most  unquestionable  evidence, 
namely,  that  of  Colonel  Colby  and  Captain  Larcom,  the  di- 
rectors of  the  Survey. 

"  I  have  the  honour  to  be,  Gentlemen, 
"  21,  Great  Charles-st.,  "  Your  obedient  Servant, 

"  Jan.  ^3rd,  1845."  "  George  Pstsie. 

2. 

"  104,  Graf  ton-street, 
"  20th  January,  18*5." 
"  Hodges  and  Smith  present  their  respects  to  the  Secre- 
tary of  the  Royal  Iriali  Academy,  and  in  reply  to  his  note 


XV 


relatiTe  to  the  probable  price  ofMr.  Petrie*s  work  on  the 
Round  Towers,  they  beg  to  say,  that  it  cannot,  under  any 
circumstances,  be  less  than  2  guineas,  but  they  think  it  more 
likely  to  be  2^  guineas.*' 

3. 

"  University  Press  Office^ 
"  Dublin,  20ih  January,  1845. 
"  Sir, — In  answer  to  your  question  relative  to  the  expense 
of  Mr.  Petrie's  *  Round  Towers,'  I  beg  in  reply  to  state  it  is 
my  opinion,  that  if  the  Royal  Irish  Academy  had  to  pay  the 
expense  of  the  Drawings,  and  the  Engravings  from  them  of 
the  numerous  and  finely-executed  wood-cuts,  together  with 
the  cost  of  printing  and  paper,  and  confined  themselves  to 
the  printing  of  an  edition  of  500  copies  (their  usual  num- 
ber), each  copy  of  the  work  would  stand  them  in  a  sum  above 
three  pounds. 

**  I  am.  Sir,  respectfully, 

"  Your  very  obedient  and  humble  Servant, 

"  M.  H.  Gill. 

^^ James  Mac  CtMagli,  Esq'' 
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The  instruments  employed,  and  the  general  circumstances 
of  the  mode  of  observing,  have  been  described  in  the  prelimi- 
nary observations  to  the  Tables  of  the  year  1843,  in  the 
2nd  volume  of  the  Proceedings  of  the  Academy,  Appendix  V. 
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N.E. 

XXIU 


JUNE. 


Thermometer. 

Barometer. 

R«io. 

wind. 

Max. 

Min. 

1 

60O 

440 

30.150 

... 

N.  E. 

2 

63 

46 

30.060 

•  •  • 

N.  E. 

3 

60 

51 

30.150 

.  .  . . 

E.  S.'E. 

4 

63 

52 

30.100 

... 

8.  W. 

5 

68 

55 

29.700 

.120 

a  w. 

6 

69 

54 

29.620 

.038 

w. 

7 

68 

55 

29.540 

... 

s.  w. 

8 

63 

55 

29.700 

a     •     • 

w.  s.  w. 

9 

69 

53 

29.900 

.105 

s. 

10 

63 

47 

30.000 

.120 

w. 

11 

69 

50 

30.270 

... 

s. 

12 

70 

51 

30.068 

... 

s.  w. 

13 

71 

55 

29.840 

.006 

w.  s.  w. 

14 

68 

51 

30.060 

•    •    • 

w. 

15 

69 

48 

30.150 

• 

W.  by  N. 

16 

67 

45 

30.150 

.010 

W.  by  N. 

17 

64 

50 

30.050 

.080 

S.  E. 

18 

58 

52 

29.860 

.340 

N.  by  W. 

19 

60 

45 

30.100 

.080 

N.  by  W. 

20 

67 

52 

29.900 

.215 

W.  by  S. 

21 

70 

58 

29.818 

.015 

S.  by  W. 

22 

68 

56 

29.680 

.090 

S. 

23 

70 

57 

29.700 

.110 

S. 

24 

69 

56 

29.600 

.130 

E.byS. 

25 

71 

53 

29.750 

•    •    • 

S.  by  E. 

26 

73 

57 

29.850 

.080 

E. 

27 

60 

53 

29.950 

•  .  • 

E,  by  N. 

28 

67 

47 

30.100 

.  .  • 

W.  by  N. 

29 

70 

50 

30.150 

.  •  . 

W.  by  N, 

30 

70 

50 

30.050 

•  .  . 

E.  S.  E). 

BTomMt. 

BoId. 

Wlpd. 

ThcTOOmclcr. 

Mm. 

Min. 

I 

66" 

49= 

29.950 

E.S.E. 

2 

58 

47 

30.000 

W.  byN. 

3 

66 

40 

29.900 

£. 

4 

68 

52 

29.700 

.190 

E.b,  N. 

5 

63 

53 

29.800 

.002 

N. 

6 

65 

52 

30.00(( 

W.  by  N. 

7 

56 

44 

30.050 

N.  by  W. 

6 

6S 

55 

30.000 

W.  by  N. 

Q 

68 

54 

30.050 

N.  by  W. 

10 

68 

53 

29.950 

W.  by  N. 

11 

67 

54 

29.950 

.003 

W.  by  N. 

12 

67 

53 

30.000 

S.  by  W. 

13 

67 

53 

29.650 

.280 

S.  b,  E. 

14 

63 

54 

29.660 

.070 

N.W. 

15 

58 

52 

29.000 

.110 

N.W. 

16 

69 

48 

30.100 

W. 

17 

71 

47 

29.820 

W. 

18 

62 

49 

29.800 

.095 

w. 

19 

61 

48 

29.900 

.310 

W.  by  N. 

20 

62 

47 

30.160 

.040 

E. 

21 

70 

56 

30.200 

.170 

S.  by  E. 

22 

77 

54 

30.124 

E. 

23 

81 

57 

29.759 

.110 

E.  by  N. 

24 

81 

61 

30.000 

.100 

Rby  N. 

25 

76 

54 

29.750 

.030 

E. 

26 

68 

56 

30.200 

.250 

W.  by  S. 

27 

73 

54 

30.300 

.004 

W. 

23 

74 

60 

30.100 

.020 

S.  E. 

29 

69 

51 

30.150 

.074 

S.E. 

30 

71 

55 

29.450 

.090 

W.  by  N. 

31 

67 

53 

29.760 

.200 

W.  by  N. 

XXV 


AUGUST. 


Thermometer. 

Barometer. 

Bain. 

Wind. 

Max. 

Min. 

1 

620 

480 

29.850 

.210 

N.  W. 

2 

67 

49 

29.820 

.027 

S.  W. 

8 

70 

56 

29.260 

.250 

N.  E. 

4 

68 

48 

29.750 

.130 

W.  by  N. 

5 

66 

46 

29.796 

.  •  • 

W.  by  S. 

6 

61 

55 

29.980 

1.320 

N.  E.* 

7 

62 

58 

29.490 

.600 

W. 

8 

66 

52 

29.550 

.100 

W.  by  N. 

9 

66 

52 

29.700 

.010 

W.  by  N. 

10 

65 

51 

29.600 

.095 

E.  by  N. 

11 

65 

52 

29.670 

.012 

8.W. 

12 

65 

55 

29.590 

.120 

E.  by  N. 

13 

64 

54 

29.550 

.095 

E. 

14 

66 

52 

29.320 

.210 

W.  by  N. 

15 

65 

53 

29.760 

.129 

W.  by  N. 

16 

63 

43 

29.870 

... 

E.  by  N. 

17 

68 

53 

29.830 

.045 

W.  by  N. 

18 

65 

42 

30.190 

.020 

W.  by  N. 

19 

66 

44 

30.170 

•    *    * 

S.  W. 

20 

70 

56 

29.890 

•    •    • 

W.  by  N. 

21 

65 

46 

29.830 

•    •    • 

W.  by  N. 

22 

63 

51 

29.720 

•    •    • 

W.  by  N. 

23 

60 

48 

29.620 

.100 

W.  by  S. 

24 

62 

52 

29.700 

•    •    • 

N.  by  W. 

25 

67 

50 

29.916 

*     •     • 

W.  by  N. 

26 

65 

53 

30.100 

•     •     • 

W.  by  N. 

27 

60 

48 

30.160 

*     •     • 

W.  by  N. 

28 

66 

45 

30.130 

*      *      • 

W. 

29 

66 

50 

30.050 

*     *     • 

E.  by  S. 

30 

68 

48 

30.000 

•     •     • 

E.  by  S. 

31 

76 

48 

30.430 

*     •     • 

E. 

*  Great  rain. 


nii»iiii. 

BaiB. 

WtaA 

Mm 

lb. 

74» 

Stf- 

asjm 

K.bra 

re 

a 

W.»l 

E.I.JS. 

n 

40 

moo 

E.b7S. 

68 

58 

301130 

N.  E 

19 

00 

29i90 

N.E. 

« 

01 

29.a50 

.000 

8.  E. 

70 

58 

29.730 

JOO 

E. 

09 

55 

neat 

J»0 

W. 

06 

50 

2flj860 

.149 

W.bjS. 

sa 

50 

»M) 

W.  bj  N. 

03 

55 

304)00 

».h,«. 

01 

53 

30.040 

J>iO 

W.  b,  S. 

04 

51 

saioo 

.090 

W.bjS. 

09 

50 

29.770 

'    W.b,& 

70 

01 

29  640 

.790 

E.bjS. 

60 

55 

29.750 

.090 

W.bjS. 

60 

55 

29.700 

.093 

N.  E. 

57 

46 

29.870 

.050 

E. 

19 

62 

45 

sal50 

E.bj-S. 

SO 

60 

51 

30.090 

N.E. 

21 

50 

45 

80.220 

.210 

N.E. 

22 

59 

42 

30.190 

N.E. 

23 

58 

45 

29.890 

N.E. 

21 

68 

4S 

30.070 

W.  b,  N. 

2S 

5S 

38 

30.200 

W.  bj  N. 

S6 

00 

42 

30.240 

W.  bj  3. 

27 

63 

52 

30.180 

W.byS. 

2S 

64 

57 

29.890 

W.  bj  S. 

29 

60 

41 

30.190 

.100 

W.  b,  N. 

30 

59 

30 

30.200 

S.br  W. 

Bud. 

Wind. 

Mu. 

Uin. 

60= 

32'' 

30.000 

.020 

w. 

60 

49 

29.780 

W.  by  S. 

fil 

55 

29^80 

.040 

W.  bj  S. 

63 

46 

29.900 

W.  by  S. 

63 

48 

29.690 

.100 

W.  by  S. 

61 

43 

29.840 

.005 

W.bjS. 

59 

38 

29.960 

W.  by  N. 

55 

38 

29.140 

.023 

S.E. 

57 

51 

28.830 

.200 

E.  by  N.» 

39 

49 

28.860 

.620 

W,  bj  S. 

39 

46 

29.500 

.120 

S.  W. 

59 

49 

29.400 

.100 

&E. 

60 

52 

29.060 

.100 

S.  E. 

60 

48 

29.000 

.050 

S.W. 

59 

39 

28.890 

N.W. 

58 

36 

S9Jm 

W, 

55 

43 

29.436 

8.  W. 

53 

33 

29.790 

S.W. 

51 

31 

29.480 

.050 

W.  by  N. 

52 

48 

29.140 

&  W. 

52 

39 

29.530 

N.W. 

53 

31 

29.870 

N.W 

55 

35 

29.730 

S.  W. 

57 

44 

29.790 

N.W. 

55 

34 

30.000 

N.W. 

51 

31 

30.070 

N. 

54 

43 

30.170 

S.  E. 

56 

46 

30.170 

E. 

55 

46 

29.8ft0 

S.  E. 

65 

46 

29.600 

.100 

S.E. 

67 

50 

2B.540 

E. 

*  Slom,  13  oViorh,  38.500. 


BABOMETBB. 

Greatest  pressure,  Augvwt  27,       30.660 

Lowest  point,  January  13, 2S.1H 

THEKHOMETEB. 

Maximum,  September  8, 80° 

Minimum,  February  16, 21 


2,  Orajhn-street,  DuUin. 


No.  III. 


The  Abstract  of  Sir  William  R.  Hamilton's  Memoir  on 
Quaternions,  read  on  February  10,  1845,  and  referred  to  in 
page  64,  has  not  been  received  for  insertion  in  this  Appendix. 

Nor  have  the  Abstracts  of  Sir  William  R.  Hamilton's 
Memoirs  on  the  New  Imaginaries,  read  on  July  14  and  21, 
1845,  and  referred  to  in  pages  111,  112,  been  received. 


■ 


Kite 


February  10,  1845.     {See  page  ti4.) 

The  spirit  of  Sir  William  Hatnilton'tt  communication,  wIulIi 
was  designed  as  a  further  illustration  from  geometry  of  llie 
author's  theory  of  algebraic  quaternions,  consisted  in  re- 
garding operations  on  such  quaternions  as  admitting  of  being 
ultimately  interpreted  as  operations  on  straifjht  lines ;  each 
line  being  considered  as  having  not  only  a  determinate  length, 

it  also' a  determinate  direction.     The  quotient  -obtained  by 

le  division  of  one  such  line  (b)  by  another  (a),  is,  generally, 
in  the  author's  view,  a  quaternion  ;  it  depends,  in  general,  on 
_f)ur  distinct  elements,  of  which  one,  namely,  the  modulus,  is 
a  poutive  or  absolute  number  expressing  the  relative  mat/ni' 
tude  of  the  dividend  and  divisor  lines,  while  the  three  other 
elements  serve  jointly  to  express  the  relative  Hirectton  of 
those  two  lines.  Of  the  three  latter,  one  is  the  amplitude,  and 
marks  the  inelination  of  one  line  to  the  other,  or  the  magni- 
tude of  the  angle  which  they  include;  while  the  two  others 
determine  the  plane  of  that  angle,  and  are  what  have  been 
called,  in  a  former  communication,  the  directional  coordi- 
nate, such  as  the  longitude  and  colatitude  of  the  quaternion. 
In  this  comparatively  geometrical  view,  as  in  the  more  alge- 
braical view  which  was  formerly  stated  to  the  Academy,  the 
consideration  of  these  four  elements,  modulus,  amplitude,  lon- 
g;itude,  and  colatitude,  presents  itself,  therefore,  naturally.  We 
may  also  speak  of  the  axis  of  a  quaternion,  meaning  thereby 
the  axis  perpendicular  to  the  plane  of  the  two  straight  lines  of 
which  that  quaternion  is  a  quotient;  and  may  say,  that  such 
an  axis  is  \tee\f  positive  or  negative,  or  that  it  is  taken  in  tlie 
c2 


positive  or  in  the  negative  direction,  according  iis  it  ia  the  aiii 
of  a  positive  or  a  negative  rotation,  from  the  divisor  to  the  di- 
vidend line.  Quaiernious  may  be  said  to  be  coaxal  when  tfacii 
axes  coincide,  or  only  differ  in  sign.  A  quaternion  is  not 
altered  iti  value  when  the  two  lines  of  which  it  is  the  quotient 
are  transferred,  without  altering  their  directions,  to  any  otlipr 
positions  in  space;  or  when  their  lengths  are  both  changeti 
together  in  any  coromon  ratio ;  or  when  they  are  both  inaiie 
to  revolve  together,  through  any  common  amount  of  rotation, 
round  the  axis  of  the  quaternion,  without  ceasing  to  be  stiil 
in  (or  parallel  to)  the  same  common  plane  as  before.  It  is, 
therefore,  always  possible  to  prepare  any  two  proposed  qui- 
ternions,  or  geometrical  quotients  or  fractions  of  the  kin<l 
above  described,  so  as  to  have  one  common  denomitiator  or 
divisor  line  ;  and  then  the  addition  or  subtraction  of  those 
two  quaternions  is  elfectett,  by  retaining  that  common  tine  as 
the  denominator  or  divisor  of  the  new  quaternion,  and  by 
adding  or  subtracting  the  numerator  lines,  in  order  to  obtain 
the  new  numerator  of  the  same  new  quaternion,  that  is  to  say, 
of  the  sum  or  difference  of  the  two  old  quaternions ;  addtuon 
and  subtraction  of  straight  lines  (when  those  lines  are  supposed 
to  have  not  only  lengths  but  also  directions)  being  pcrformeil 
according  to  the  rules  which  have  already  been  proposed  by 
several  writers,  and  which  correspond  to  compositions  and 
decompositions  of  rectilinear  motions  (or  of  forces).  Mvltipli- 
cation  of  two  quaternions  may  be  effected  by  preparing  them 
HO,  that  the  denominator  (h)  of  the  multiplier,  may  be  equal 
to,  or  the  same  line  with,  the  numerator  (b)  of  the  multi- 
plicand (lines  being  et/ual  when  their  directions  as  well  as  their 
lengths  are  the  same),  and  by  then  treating  the  numerator  ( c ) 
of  the  multiplier  as  the  numerator  of  the  product,  and  the  de- 
nominator (a)  of  the  multiplicand  as  the  denominator  of  the 
product":  and  division  may  be  regarded  as  the  return  to  the 
multiplier,  from  a  given  product  and  multiplicand. 

With  this  view  of  multiplicatioti,  it  is  evident  that  tbt 


duct  of  the  iBodofi  of  the  two  fiMton  it  equal  to  the  iBodohis 
of  the  fModncL  It  is  dear  also,  that  if  we  constnict  a  spherical 
triangle  abc,  of  wUch  the  thiee  eorneis,  or  the  radii  drawn  to 
them  from  the  eentre  of  the  sphere,  represent  the  directions  of 
the  three  lines  a,  b,  e,  then  the  are,  or  side  of  the  trian^, 
AB,  will  represent  the  amplitude  of  the  moltiplieand  qoater- 
nion ;  the  are  o€  side  bc  will  represent  the  amplitude  of  the 
UHiltiplier;  and  the  remaining  are  or  side  ac  the  amplitude  of 
the  produet,  so  that  the  spherieal  triangle  will  be  constructed 
with  these  three  amplitudes  Cmt  its  three  sides.  And  we  see 
that  in  the  triangle  thus  eonstrueted,  the  sfriierical  angles  at 
A  and  c,  which  are  respectirdy  opporite  to  the  amplitudes  of 
the  multiplier  and  mnltipUcand,  are  equal  to  the  respectire 
inclinations  of  the  axes  of  the  multiplicand  and  multiplier  to 
the  axis  of  the  product  of  the  quaternions  ;  and  that  the 
remainii^  spherical  angle  at  a,  which  is  opporite  to  the  am- 
plitude of  the  product,  b  equal  to  the  supplement  of  the 
inclination  of  the  axes  of  the  fiietors  to  each  other :  a  form 
almost  the  same  with  that  under  which  the  fundamental 
connexion  of  quaternions  with  spherical  trigonometry  was 
stated  by  Sir  William  Hamilton,  in  his  first  letter  on  the 
subject,  to  John  T.  GrsTes,  Esq.,  which  was  written  in  Oc- 
tober, 1843,  and  has  been  printed  in  the  Supplementary  number 
oSdkePkilawpkical  Maf^azimeforDeeember^lMiF.  The  other 
toon  of  the  same  fundamental  connexion,  which  was  oommu- 
ideated  to  the  Academy  in  Norember,  1843,  may  be  deduced 
from  the  foregoing,  by  the  consderation  of  that  polar  or  sup- 
plementary triangle,  of  which  the  comers  mark  the  directions 
of  the  axes  of  the  factors  and  the  product,  and  were  then 
called  the  represemtaiive  points  of  the  three  quaternions  com- 
pared. If  the  order  of  the  factors  be  changed,  the  (poritire) 
g-rU  of  the  product  falls  to  the  other  side  of  the  plane  of  the 
axes  of  the  bcton^  being  always  so  rituated  that  the  rotation 
round  the  axis  of  the  multiplier  from  the  axis  of  the  multipli- 
cand  to  that  of  the  product  is  positive ;  tmUiipUcaliam  ofqua-^ 


and  especially  sliould  be  conducted  anew  to  those  lao  niUs,  n 
principles,  which  presented  themselves  to  the  author  »  Vt 
earliest  researches  on  quaternions  (as  descHbed  in  the  printed 
letter  already  referred  to),  and  which  he  still  reg'ardB  as  fun- 
damental in  their  theory:  namely,  iirst,  that  the  product  of 
two  straiybt  lines,  which  agree  in  direction,  is  to  be  consider^ 
as  a  negative  number,  namely,  as  the  product  of  their  two 
lengths  taken  negatively ;  and,  secondly,  that  tlte  product  i(f 
two  rectangular  lines  is  to  be  regarded  as  a  third  line  perfea- 
dicuiar  to  both,  of  which  the  length  represents  the  product 
of  their  lengths,  and  Co  which  the  rotation,  ynmi  the  multipli- 
cand line,  round  the  multiplier  line,  is  positive.  The  panu 
doxical,  or,  at  least,  unusual  appearance  of  these  two  funda- 
mental rules,  combined  with  the  variety  of  the  applications  of 
which  the  author  has  found  them  susceptible,  induce  him  to 
hope  that  he  shall  be  pardoned  for  thus  offering  new  confirma- 
tions or  new  illustrations  of  them,  derived  from  considerations 
of  the  manner  in  which  they  present  themselves  from  variout 
points  of  view. 


July  U  and  21,  1845.  (Seepages  110  and  111.) 
The  following  is  the  substance  of  the  communications  made 
to  the  Academy  by  Sir  William  Hamilton,  on  the  application 
of  the  method  of  Quaternions  to  some  dynamical  questions : 
The  author  stated  that,  during  a  visit  which  he  had  lately 
made  to  England,  Sir  John  Herschcl  suggested  to  him  that 
the  internal  character  (if  it  may  be  so  called)  of  the  method 
of  quaternions,  ov  of  vectors,  as  applied  to  algebraical  geo- 
metry,— that  character  by  which  it  is  independent  of  any 
foreign  and  arbitrary  axes  of  coordinates, — might  make  it 
useful  in  researches  respecting  the  attractions  of  a  system  of 
bodies.  A  beginning  of  such  a  research  had  been  made  by 
Sir  William  Hamilton  in  October,  1844,  which  went  so  far, 
but  only  so  far,  as  the  deducing  of  the  constancy  of 


xxxvii 


of  an  othitf  and  the  equable  description  of  areas,  under  one 
common  formula,  namely,  the  following : 

''J -!'»  =  «"'»*' 

from  the  general  expression  of  a  central  force,  namely,  from 
the  equation 

^d?""dP^-®' 

which  asserts  merely  the  coaxaliiy  of  the  vector  p  and  the 

force  -jSy  or  the  existence  of  one  common  line  along  which 
cr 

this  vector  and  this  force  are  (similarly  or  oppositely)  directed. 
Since  the  suggestion  above  acknowledged  was  made.  Sir 
William  Hamilton  has  proposed  to  himself  to  express  by  an 
equation,  on  the  principles  of  the  method  of  vectors,  the  pro- 
blem of  any  number  of  bodies  attracting  according  to  New- 
ton's law  :  and  has  arrived  at  the  formula 

which  may  also  be  thus  written, 

d\i  _^ wi^ 

d?"  ^{a-d)  Vl-Ca-a'/l  '  ^^^ 

and  from  which  he  has  deduced  anew  the  known  laws  of  the 
centre  of  gravity,  of  areas,  and  of  the  vh  viva^  under  the 
forms: 

(|^ys.m«  =  0;  (c) 

d  ^       /   da      da    \       „ 

(U        2\dtJ  ^  dt        V  [-  (a  -  a')^}  ^  ^ 

a  is  the  vector  and  m  the  mass  of  one  body  ;  o'  and  m' of  another; 


S  gums  for  tbo  aystetn ;  t  is  the  time)  d  the  characterktic  oi 
tlifierentiation  ;  A  (where  used)  is  the  mark  of  finite  diffe- 
rencing. 

To  illustrate  the  method  oftreatiiig  equations  of  such  foriiu 
as  these,  let  us  consider  briefly  the  problem  of  Iwo  bodies,  ot 
of  one  body,  as  it  present  iu  "  in  the  method  of  quaternions, 
with  Newton's  lawofattrac  coordinates  being  not  em- 

ployed.    The  differential  ei  may  be  thus  written, 


(n 


d/'  -   a^/i-n')' 

a  being  the  vector  of  the  attracted  body,  drawn  from  the  al- 
iracting  one ;  I  the  time  ;  d  the  mark  of  differentiation ;  ani) 
u  the  attracting  mass,  or  the  sum  of  the  two  such  aassei. 
Tbu  equation  givM  , . 

d'a       d*a  „  ,„. 

"3?-H?«  =  '"  <«) 

which  expresses  merely  that  the  force  is  central ;  and  giree  by 
integration  a  result  already  alluded  to  (as  independent  of  thtt 
function  of  the  distance  which  enters  into  the  law  of  attrac- 
tion), namely, 

the  constant  ^  being  a  new  vector,  (terpendicular  in  directtoo 
to  the  plane  of  the  orbit,  and  in  magnitude  lepreseoting  tlie 
double  of  the  areal  velocity,  which  velodty  is  thus  seen  to  be 
constant,  as  also  is  the  plane.    For  we  have  at  once,  by  (3), 

a0  +  /3a  =  0,  (4) 

implying  that  the  variable  vectM-  a  ts  perpendicular  to  the 
constant  vector  J3 ;  and  also 

S(a.da  -  da  .  o)  =  20  (*  -  Q,  (5) 

if  ^0  be  the  value  of  t  at  the  commencement  of  the  int^ral. 


XXXIX 

Make  now,  to  dislinguishbetweeifthc  length  and  direction 
of  the  vector, 

a  =  n,    r=  v^(-a'),     *^  =  -  1  ;  (6) 

we  shall  have 

da  =  r.di  ^-  dr.i,  (7) 

and  because  r  and  dr  are  scalar  (or  real)  quantities, 

a. da  =  r\.di  —  r.dr,     da.o  =  t^diu  —  r.dr;      (8) 

therefore 

P.dt=  J(a.da-  da-a)  =  —  (i .d« ~ d« .«)  =  r'l.dc,  (9) 

observing  that  the  equation 

t«  =  -  1  gives  i.di  +  di.i  =  0.  (10) 

The  fundamental  equation  (I)  of  the  problem  becomeSi  by 
(6)  and  (9), 

d^da_^_d«M  . 

d^d^  ""r«*""dtp'  ^  ^ 

(in  which  last  member  the  order  of  the  factors  is  not  indiffe- 
rent),  and  therefore  gives,  by  integpration,  since  |3  as  well  as  m 
is  constant, 

^-  tg  =  const.;  (12) 

or,  as  we  may  also  write  it, 

We  have,  consequently,  by  (6)  and  (4), 

dai3  .  da     ft  ,,  .^ 

and  finally,  by  (3), 

at  +  ta  +  2;- =  2y»,   (15)        iipzz~^,  (16) 

M 


poddfe  qoantfty^beoiiiM  Arfbrteit  N^IMMd  to^iMllttMMI: 
or  M >  0,  Kliile ^^ <0.  TUetpaOaa  (IS)  tln«  alilJiii 
ooDtiint  the  law  of  elEpti^  pan^oHiv  or  hypwfcofc  WltidL 
For  if  we  make  (bjr  wajr  of  eoapwiton  «]tt  known  HMlli^ 

V( -••)=«,    (IT)       and  («,.•>  =  fl^      09 

(a,  —  f)  denoting  here  the  angb  between  the  dneedmif 
a  and  f,  wvhafii  (by  Ae  fiArmoUi  '(i>  of  tiift  jehebiditf  l«l 
November),  ^ 

Of  «h  ie  :t  Sereoev;  (If) 

and  tberefinre,  by  (16)9 


•.,■. .  ..  «•.  i 


l  +  eooev'  ^ 

which  is  the  known  eqoiitfon'ofa  oonfe  eeetioiiy  lefeiredtea 
focus.  Tlie  Greek  letters,  throoghont,  represent  vwUMs:  and 
the  Italics,  scalar  qnandtiss.     '         *' 

Suppoung  that  we  liad  no  previons  knowledge  of  the  pro- 
perties of  cosines  or  of  conies,  we  might  hare  proceeded  thm  to 
investigate  the  nature  of  the  locus  represented  by  the  equatkm 
(15).  This  locus  is  a  surjace  of  revolution  round  the  line  f ; 
because  the  differential  of  its  equation  being 

da .  6  +  €  .  do  +  2dr  =  0  (21) 

if  we  cut  it  by  a  series  of  concentric  spheres  round  the  origb 
of  vectors,  the  sections  are  contained  in  a  series  of  planes  per- 
pendicular to  € ;  since 

dr  =  0,  (22) 

which  is  the  differential  equation  of  the  first  series,  gives, 

by  (21), 

dac  +  eda  =  0,  (23) 

which  is  the  differential  equation  of  the  second  series.  To  study 
more  closely  this  surface  of  revolution  (15),  make 

a^y^-a',  (21) 


xli 

y  being  an  arbitrary  constant^  and  a^  a  variable  vector ;  and 
nnce  it  must  evidently  give  simpler  and  more  symmetric 
results  to  suppose  the  vector  y  co-axal  with  c,  than  to  make 
the  contrary  supposition,  since  we  shall  thus  place  the  ori- 
gin of  the  new  vectors  a'  upon  the  axis  of  revolution  of  the 
surfoce,  let 

cy  —  76  =  0,  or  7  ==  ge^  (25) 

g  being  an  arbitrary  scalar,  to  be  disposed  of  according  to  con- 
venience. Equations  (24)  and  (;^5),  combined  with  (6)  and 
(17),  will  g^ve,for  every  point  of  space, 

-  a'»  =  -  (a  -  7)»  =  r*  +  ^^»  +  g{aB  +  m);        (26) 

and  therefore,  for  every  point  of  the  locus  (15), 

-  o'»  =  r»  -  2gr  +  g^e^  +  2gp.  (27) 

The  second  member  of  this  last  equation  may  be  made  an 
exact  square,  by  assuming 

g^e"  +  2gp  =  g\  thatis,  g  =  .r^E—  =  2a;        (28) 
the  scalar  quotient 

^   ^  =  a,  or  the  transformation  p  =  a(l  —  c^),      (29) 

being  thus  suggested  to  our  attention  ;  and  with  this  value  of 
g  we  shall  have,  by  (27), 

-  a'«  =  (2a  -  r)S  (30) 

that  is, 

2a  =  t/(-a^)±  t/(-a'»);  (31) 

so  that  either  the  sum  or  the  difference  of  the  distances  of  any 

point  of  the  locus  (15)  from  the  twoy&ct  of  which  the  vectors 

are  respectively  0  and  2a£,  is  equal  to  the  constant  2a.     It  is 

not  difficult  to  prove  that  the  upper  or  the  lower  sign  is  to  be 

taken,  in  the  formula  (31),  according  as  e^  is  <  or  >  I.    For 

the  case  e^  =  1,  the  recent  transformation  fails. 

Again,  to  find  whether  the  locus  has  a  centre,  we  may 

make 

a  =  y'+  8  =  g't  +  8,  (32) 


^  bdng  •  new  diipowibie  aa4v,  al  1  • 

and,  after  having  dened  the  mMthn  (M^  •TiIb  lyfadn 

V(  —  a*)!  bj  writing  it  m  ftiMewii^ 

we  get 

if  we  make  for  abridgment 

If  7'  or  ^c  is  to  be  the  conataiit  veetor  of  die  entaa^ii 
loeuiy  it  is  neceanry  timC  to  every  vaiUUe  YMCttr,  I;  Midk 
satisfies  tbe  equation  (84),  sbodd  cewespond  smoA^iNMr 
-.  2,  equal  in  length  but  oppoaile  in  dHiwtie^  aiid  aatid^ 
the  same  equation ;  theielbiu  the  tansa^'X^  ^  <Q  asvptdi^ 
appear,  and  we  must  haTe 

i^-=0,i^=^^=o,  (96) 

the  constant  a  being  thus  suggested  by  the  search  after  a  ecn- 
tre,  as  well  as  by  the  search  after  a  second  focus.  Blaking 
then  ^  =  a  in  (34),  we  find  the  following  equation  of  the 
sur&ce,  when  referred  to  its  centre, 

0=:8.  +  (!L+i?)'  +  '9»5  (37) 

in  which 

up  =  a»(l  -  e«)  =s  0^(1  +  fF).  (38) 

And  because  in  general,  for  any  two  vectors  S,  c,  the  fol- 
lowing relation  holds  good, 

(^8)-=  (?1U=J?)'+W,  (39) 


H  xliii  ' 

■He  may  write  the  equation  (37)  under  ttie  form 

K  o=(i+.')(s-  +  a')  +  (ti_riy'        (40, 

^C     This  last  equation  efaows  tliat 

B  when  St  —  tB  =  0,  then  g*4-a*=  0  ;  (41) 

^Bat  is  to  say,  when  S  is  co-axal  with,  or  parallel  to  f,  or,  in 
Hther  words,  when  tlie  vector  from  the  centre  coincides  (in 
Bitber  direction)  with  the  a.iis  of  revolution  of  the  sur&ce,  its 
^pngth  is  =  ±  a,  according  as  n  is  >  or  <  0. 
W     The  equation  (37)  shows  that 

B        when  St  +  (8  =  0,  then  S'  +  a^ '  +  f")  =  <•  I     (^2) 

^■therefore  e^  be  >  —  l,  thai  is,  if  e'  <  1,  the  length  of  every 
^■ector  drawn  from  the  centre  perpendicularly  (o  the  axis  of 
■Solution  will  be 

■  V{~^)  =  a   v'(l  -e')  =  b,  (43) 

PJbeinganewscalar  quantity;  but  ife''>l,  «■'<;  —  1,  l+i'<0, 
tben  we  shall  have,  by  (42),  the  absurd  result  of  a  vector  S 
t^earing  to  have  a  positive  square  :  whereas  it  is  a  first 
principle  of  the  present  method  of  calculation,  that  the  square 
of  every  vector  is  to  be  regarded  as  a  Hetfalive  number :  which 
symbolical  contradiction  indicates  the  (IBometricai.  impossi- 
bility of  drawing  from  the  centre  to  any  }>oint  of  the  locus, 
a  straight  line  which  shall  be  perpendicular  to  the  axis  ofre- 
olulion,  in  the  case  where  e*>  I.  The  locus  has,  in  this 
,  two  infinite  branches  enclosed  within  the  two  branches 
f  the  asymptotic  cone  which  has  for  its  equation 

8-  +  (^y=0;  (44) 

il  nowhere  penetrates  within  that  inscribed  spheric  sutfacct 
a^hich  has  for  its  equation 

S*  +  a*  =  0,  (45) 


though  it  toucbei  thii  tut  nrfa«  itlli^tmi'^ateKlAcnk 
meets  tlie  azU  oF  levolntion.  On  tha  otlwr  ^aai,  wkn 
«*<  1,  the  locus  n  endielj  eoatdned  -  tpOMi  the  ipherie 
ntrbce  (46),  toocliing  it,  however,  id  like  maniier  ia  two 
pdntB  upon  the  ezis  of  rerolDtioa.  A Jfeiilb  mt&M  of  ino- 
lutien  (the  tU^paoid)  migte  Au~l«*e  hMn  dbcorered.  of 
which  each  point  has  a  eniatant  turn  of  distances  from  two 
fixed  fod  i  and  ad  ii^biite  ■urfiwe  (the .  byperbotoid),  with 
two  a^nrate  sheetir  of  which  each  point  has  a  constant  d^ 
firemet  of  distances  from  tiro  lodi  fod:'  and  all  the  otlm^ 
properdea  of  tfaeM  two  sarfiues  ofrendutioa  might  hare 
been  found,  and  majr  be  prored  anew,  bf  pursuing  this  sort 
ofanalyns.  A  third  diadnet  sttrbeo  ot  4te  Mus»  dM,  bat 
infinite  in  one  diiecdon  only  (-the  pareAobrid),  might  hsra 
been  sng^rested  by  the  observation  that  the  redaction  to  a 
centre  fiuls  in  the  case  e*  =  1,  t*  =  —  I.  Its  equation  nay 
be  put  under  the  form 

(«"  -  a".)»  =  4p{ta"  +  a"0.  (46) 

by  making 

a  =  ."-f,  («) 

80  that  a"  is  the  vector  from  the  vertex :  and  it  lies  entirely  on 
one  ude  of  the  plane  which  touches  it  at  the  vertex,  namely, 
the  plane 

lo"  +  a"t  =  0.  (48) 

In  general  whatever  e  or  <  may  be,  and  therefiire  for  all  the 
three  surfaces,  the  length  of  the  focal  vector  perpendicular 
to  the  axis  is  p ;  for,  by  (33),  if  we  make 

fa  +  <u.  =  0>  (49) 

we  get 

«»  +  p'  =  0.  (50) 

Indeed  (16)  then  ^ves  r  —  p. 
Since 

a'  +  r*  =  0,         a  .  da  +  do  .  a  +  ^  dr  =  0,       (51) 


tliu  Hifferenrial  equation  (21)  of  (he  locus  (13)  may  be  put 
nnflor  the  form 

(n  -  n)  <t«  +  do  (/-r  -  b)  =  0 ;  (52) 

ihus  shewing  that  the  vector  re  —  a  is  perpendicular  to  the 
(lifTorentinl  d  of  the  focal  vector  a ,  or  that  it  is  parallel  to  the 
normal  to  the  locus,  at  the  cTtrcmity  of  that  focal  vector. 
That  normal,  therefore,  intersecta  the  axis  of  revolution  in  a 
point,  of  which  tlic  focal  vector  in  n  ;  the  position  of  the  nor- 
mal is,  therefore,  entirely  known,  and  every  thing  that  depends 
upon  it  may  be  found,  for  the  particular  surfaces  of  revolution 
which  have  been  here  considered.  For  example,  in  the  ellip- 
soid, the  vector  of  the  second  focus,  drawn  from  the  first,  has 
been  seen  to  be  2n( ;  if,  then,  we  malie 

2a  -  r  —  t\  (53) 

so  that  /  denotes  the  length  of  the  second  focal  vector,  drnwn 
to  the  same  point  as  the  first  focul  vector,  of  which  the  length  is 
r ,  wo  have  —  r\  for  the  second  focal  vector  of  the  intersection 
of  the  normal  with  the  axis  ;  the  normal,  therefore,  cuts  (in- 
t«mully)  the  interval  between  the  two  foci.  Into  segments 
proportional  to  the  two  conterminous  focal  distances  of  the 
point  upon  the  ellipsoid,  and  consequently  bisects  the  angle 
between  those  focul  distances.  Again,  if  we  divide  the  ex- 
preision  n  —  a  by  the  scalar  quantity  r,  and  multiply  the 
quotient  by  a,  we  find  that  i  —  i  and  at  —  ai  arc  also  ex- 
pressions for  vectors  in  the  normal  direction ;  and  because 
ai  is  the  focal  vector  of  the  centre,  while  —  at  is  a  radius  of 
the  circumscribed  sphere,  opposite  in  direction  to  the  focal 
vector  of  the  point  upon  the  ellipsoid,  we  see  that  if  the  focal 
vector  of  the  extremity  of  this  radius  of  the  sphere  be  pro- 
longed through  the  focus,  it  will  cut  perpendicularly  the 
tangent  plane  to  the  ellipsoid.     Again,  the  expression 

=  n  (f  +  r)  -  a  =  (a  -  r)  (  +  «(,  (54) 
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ia  easily  seen  to  denote  Iiere  a  vector  perpendicular  to  a  —  n, 
anil  therefore  to  the  normal,  because 

ar  +  ra  =  r  (,r  +  rt)  =  2  (ap  -  rr')  ;  (M) 

but  r  ia  also  in  the  same  plane  with  a  and  t,  and  therefore  is  ■ 
vector  parallel  to  the  tangent  to  the  elliptic  section  of  the 
locus  made  by  a  plane  passing  through  the  axis  of  revolution; 
eu  ia  therefore  the  central  vector  of  a  point  upon  this  tangent, 
because  a  —  at  is  the  central  vector  of  the  point  of  contact; 
and  the  central  vector  of  the  second  focus  being  at,  we  have 
at  —  at  a&  an  expression  for  the  second  focal  vector  of  the 
same  point  upon  the  tangent ;  this  second  focal  vector  b 
therefore  parallel  to  the  normal,  because  i  —  c  is  parallel 
thereto,  and,  consctjuently,  it  is  the  perpendicular  let  fall 
from  the  second  focus  on  the  tangent  line  or  plane :  and  the 
foot  of  this  perpendicular  is  thus  seen  to  bo  at  the  extrcmily 
of  that  radius  of  the  circumscribed  circle  or  sphere,  which  a 
drawn  in  a  direction  similar  (and  not,  as  lately,  opposite)  to 
tho  direction  of  the  first  focal  vector  of  the  point  on  the  ellipse 
or  ellipsoid.  We  see,  at  the  same  time,  that  —  r  is  a  symbol  for 
the  projection  of  the  second  focal  vector  upon  the  tangent  line 
or  plane ;  from  which  we  may  infer,  by  (55),  that  the  product 
of  the  lengths  of  the  two  projections  of  the  two  focal  vecton 
on  the  tangent  is  =  rr"  —  ap,  and  therefore  that  it  is  lea 
than  the  product  rr"  of  the  lengths  of  those  two  vectors  by  the 
constant  quantity  ap,  or  i',  which  constant  must  thus  be  equal 
to  the  product  of  the  lengths  of  the  projections  of  the  same  two 
vectors  on  the  normal,  so  that  we  may  write  the  equation 

pp'  =  ap  —  b\  (56) 

if  p  and  r'  denote  the  lengths  of  the  perpendiculars  let  fall  from 
the  two  foci  on  the  tangent,  while  b  is  the  axis  minor  of  the 
ellipse.  Analogous  reasoning  may  be  applied  to  the  hyper- 
bola, or  to  the  surface  formed  by  its  revolution  round  its 
transverse  axis.  Most  of  the  foregoing  geometrical  results  an 
well  known,  and  probably  all  of  them  are  so  :  but  it  may  be 
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considered  worth  while  to  have  briefly  indicate<l  the  manner 

in  which  they  reproduce  themselves  in  these  new  processes  of 

calculation. 

The  vector  drawn  from  the  focus  first  considered  to  any 

arbitrary  point  upon  the  normal,  may  be  represented  by  the 

expression 

y  =  (1  -  w)  a  +  nru  (.57) 

ID  which  n  is  an  arbitrary  scalar;  and  if  this  normal  intersect 

another  normal  infinitely  near  it,  then  we  may  nrite,  as  the 
^—expression  of  this  relation, 

■^  0  =:  dK  =  (1  —  n)  drt  +  ftfdr  +  (re-  a)  dn :         (58) 

^^bmparing  which  differential  equation  with  the  forms  (52)  and 
^^Btl)  of  the  differential  equation  of  the  surface  of  revolution 
^^nS),  we  can  eliminate  the  scalar  differential  An,  and  deduce 
^^fir  n  itself  the  expression 

[  "=3;^.-  <=») 

One  way  of  satisfying  these  conditions  is  to  iiiippose 

11=1,  dr  =  0,  v  =  re;  (60) 

which  comes  to  considering  the  intersection  of  the  given  nor- 
mal with  the  axis,  and  therefore  with  the  other  normals  from 
^jjoints  of  the  same  generating  circle  of  the  surface  of  revolu- 
^Hbn  :  and  this  intersection  is  accordingly  one  centre  of  curva- 
^Hpe  of  that  surface.     The  only  other  way  of  obtaining  an 
^^(tcrsectiqn  of  two  normals  infinitely  near,  is  to  suppose,  by 
(58),  the  element  da  coplanar  with  a  and  t,  or  to  pass  to  con- 
secutive normals  contained  in  the  same  plane  drawn  through 
the  axis;  that  is  to  say,  the  other  centre  of  curvature  of  the 
surface  is  the  centre  of  curvature  of  its  meridian.    The  length 
of  the  element  of  this  meridian,  that  is  the  length  ofdit,  is 
denoted  by  the  radical  %/  (—  da^),  because  the  diflerentlal  dn 
is  a  vector ;  and  the  length  of  the  projection  of  this  clement 
1  tiic  focal  vcclor  is  ±  i\r  =  %f  (■+■  dr'),  because  dr  is  a  sc.i- 


lor  dificKDtial :  therefore  tiio  Icn^tli  of  tlic  pnijectiaii  t>f  ti^ 
saoic  ddmcnt  on  a  line  perpcrtdicuiar  to  the  focal  vector,  and 
drawn  iti  the  plane  through  the  axis,  U  denoteil  by  this  olhei 
nidical,  V  (  —  "!<"'  —  ^^}  I  h*it  ihe  length  of  this  last  projec- 
tion is  evidently  to  Lbe  length  of  the  clement  itself,  aa  ihc 
length  p  of  the  pefpendic  '.  Eoll  from  the  focus  on  the 

tangent  b  to  the  length  r  „.  uic  focal  vector  of  the  poiat  of 
contact ;  such,  therefore.  Is,  9),  the  ratio  of  n'  1  to  !» if 

the  scalar  n,  in  the  eqiuUion  he  normal  (57),  rccdve  tht 
value  which  correspomU  to  thi.  ^Jtrc  of  curvature  of  th«  oe- 
riJJau  ;  therefore  nc  have 

N~rE  —  o~      ~p*~  pp'  ~  pa*  ^    ' 

N  denoting  the  length  of  the  portion  of  the  normal  which  is 
comprised  between  the  meridian  and  the  asis,  aiid  a  denoting 
the  length  of  the  radius  of  corratare  of  the  meridiaii.  Ik 
projection  of  this  radius  on  the  focal  vector  is  evidaitly  the 
focal  half  chord  of  curvature,  of  whiel;  half  chord  the  iatgA 
may  be  here  denoted  by  c ;  we  see  then  that  if  wa  ag^ 
project  this  half  chord  on  the  ttormal,  the  result  is  the  nonntl 
itself,  that  is  the  porUon  n,  because  this  double  {wocen  flf 
projecdon  multiplies  b  twioe  succesuvely  byx't ;  andj^cpM 
more,  the  normal  be  projected  on  the  focal  rector,  the  thir4 
projection  so  obtained  js  equal  in  length  to  the  seiQipan|i|iptat 
fy  because,  by  (15)  and  (16), 

i(«-fl)  +  (r*^o).  =  2;,;  -  (6S) 

hence 

^(.H)  =  c  =  »y  =  i  =  ;^.  (6») 

that  is,  for  asy  conic  section,  the  geometric^  mean  betweea 
the  radius  of  curvature  and  the  normal  is  e4nal  to  U».hana»' 
nic  mean  between  the  two  focal  distances  t  of  which  *iWtnni*<i 
the  second,  namely  r',  ts  to  be  regarded  as  negative  for  the 
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and  infinite  for  the  parabola,  nnd  the  harmonic 
a  iletertnincd  accordingly.  We  have  also,  for  every  conic 
ion  (if  j-'fl-'  bo  suitably  interpreted), 

v'»  =  ?=^  =  ~  =,-(-),  (04) 

so  that  the  Bemiparameter,  the  normal,  the  focal  half  chord  of 
curvature,  and  the  radius  of  curvature,  are  in  continued  geo- 
metrical progression :  and  the  analysts  may  be  verified,  by 
calculating  directly,  on  the  same  principles,  the  length  of  the 
oormal,  as  follows : 

K=^  I -(„-.).  j  =  ^  |r'(e'+l)+2r(p-r)|  =v/(?^).(C5) 

The  general  relation  of  a  conic  section  to  a  directrix  i» 
an  immediate  geometrical  consequence  of  the  equation  (1£>), 
which  has  been  here  (in  part)  discussed,  and  may  be  regarded 
as  its  simplest  interpretation.  Some  of  the  foregoing  sym- 
bolical results  respecting  such  a  section  admit  of  dynamical 
interpretations  also ;  and,  in  particular,  the  expression  ai  —  ai, 
which  has  been  seen  to  represent,  both  in  length  and  in  direc- 
tion, the  perpendicular  let  full  from  the  secoml  focus  on  the 
tangent,  may  sujjgest,  by  its  composition,  what  is,  however, 
a  more  immediate  consequence  of  the  equation  (12),  that  in 
the  undisturbed  motion  of  a  planet  or  comet  about  the  sun, 
the  vkole  varying  tangential  velocity  may  be  decomposed  iiilo 
two  partial  velocities,  o/ which  both  are  constant  in  magni- 
tude, while  one  of  them  is  constant  in  direction  also.  The 
component  velocity,  which  is  constant  in  magnitude,  but  not 
in  direction,  is  always  in  the  plane  of  the  orbit,  and  is 
perpendicular  to  the  heliocentric  radius  vector  of  the  body ; 
the  other  component,  which  is  constant  in  both  magnitude 
and  direction  is  parallel  to  the  velocity  at  perihelion  ;  and  the 
magnitude  of  this  fixed  component  is  to  the  magnitude  of  the 
revolving  one  in  the  ratio  of  the  exccntricity  e  to  unity.  The 
nulhor  supposes  that  thi:^  theorem  respei;tiiig  a  decomposition 


of  the  velocity  in  an  cxcentric  orbit  is  known,  tliough  he  A 
not  remember  having  met  with  it;  but  conceived  that  it  nigkl 
properly  be  mentioneii  here,  as  being  a  very  easy  anAh 
diate  consequence  of  the  present   analysis :    respecting  (ibel 
^neral  principles  of  which  analysis,  the  reader  is  i 
to  consult  the  Abstract,  already  referred  to,  of  the  < 
cation  oF  November,  1844,  printed  at  the   commei 
the   present  volume   of  the   Proceedings   of  the 
There  is  no  dlllicuky  in  deducing,  on  the  same  | 
from  fbnnulse  of  the   present  paper)  the  known  i 
eqnaUon, 


S)'="G-i-&> 


which  etmnects  the  radial  component  of  velocity  with  ^1 
heliocentric  distance  and  the  time,  and  may  be  integral)^  b;  J 
the  usual  processes. 
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Errors  in  Ba- 
Contingf  lanoM  not 
explained. 


46     8 


22  18 


23     7 


13  13+2     5     0 


Total  Dit- 
charges. 


£      s.  d, 

1880  1  6^ 

1016  11  9| 

1030  8  4^ 

853  17  1 

873  16  4 

770  3  3| 

1173  5  7| 

1131  1  2^ 

884  14  8 


639  2  Ui 


*»AO   «  *»    *  * 


Balanoes  carried 
forward. 


£    s.  d, 

790  14  8 

823  19  2| 

511  9  8 

566  12  4 

259  4  3 

212  19  5} 

166  17  1 

164  17  10} 

230  3  1| 


262  4  10^ 


*  See  Appendix  No.  III.,  pa|;c  zzxtH. 
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December  8,  1845.     {See  page  150). 

The  following  is  the  communication  made  by  Sir  William  R. 
Hamilton  on  some  additional  applications  of  his  theory  of 
algebraic  quaternions. 

It  had  been  shown  to  the  Academy,  at  one  of  their  meet- 
ings* in  the  last  summer,  that  the  differential  equations  of 
motion  of  a  system  of  bodies  attracting  each  other  according 
to  Newton's  law,  might  be  expressed  by  the  formula : 

d'«  -  ^        m  -f  Am 

in  which  a  is  the  vector  of  any  one  such  body,  or  of  any  ele- 
mentary portion  of  a  body,  regarded  as  a  material  point,  and 
referred  to  an  arbitrary  origin ;  tn  the  constant  called  its  mass ; 
a  +  Aa,  and  m  +  Am,  the  vector  and  the  mass  of  another 
point  or  body  of  the  system  ;  2  the  sign  of  summation,  rela- 
tively to  all  such  other  bodies,  or  attracting  elements  of  the 
system ;  and  d  the  characteristic  of  differentiation,  performed 
with  respect  to  t  the  time. 

If  we  confine  ourselves  for  a  moment  to  the  consideration 
of  two  bodies,  m  and  m\  and  suppose  r  to  be  the  positive  num- 
ber denoting  the  variable  distance  between  them,  so  that  r  is 
the  length  of  the  vector  a  —  a,  and,  therefore,  by  the  princi- 
ples of  this  calculus, 

r  =  V  { -  («'  -  «)'} ;  (2) 

we  shall  have,  by  the  formula  (1),  the  two  equations, 

d'^a  _    rn'r-^         d^o'  _    fwr~^    ^ 


*  Ser  Appendix  No.  HI.,  page  xxzvii. 
VOL.  III.  e 


3simal  variuliDns  of  tlie  vk 
...g  ibe  corresponding  variation  of  r 


Sa,  Sa'  being  aiiv 
lors  a,  a',   a\ 
because 

M"'  -  ")  +  W  -  o)  Sa  +  S«'(«  -  «')  +  («  -  o')£«' 
I  =  -  (Sa'  -  Sa)  (a'  -  «)  -  (a'  -  «)  (Sa*  -  Sa) 

I  =-S.(n'-a)'  =  S.r*  =  2rSr  =  — 2;-'»S.r-'. 

And  by  extending  tbis  reasoning  to  any  eystem  of  bodif<i 
we  deduce  from  the  equation  (I)  this  other  formula,  by  wbicb 
it  may  be  replaced : 


is .  m  [2a 


dl*^  dl' 


(3t 


Although  it  is  believed  that  this  result  (3),  if  regarded 
merely  as  a  syvibolic  Jbnn,  is  new,  aa  well  as  the  method  hj 
which  it  has  been  here  obtained  ;  yet  if  we  transform  it  by  ti* 
introduction  of  rectangular  coordinates,  x,  y,  z,  making  for 
this  purpose 

a  =  II  +  7>  +  kz,  a'  =  ix'  +  jy'  +  hz' , .  .  (4) 

and  eliminating  the  squares  and  products  of  the  three  imagi- 
nary units,  i,j,  k,  by  the  nine  fundamental  relations  which  weit 
communicated  to  the  Academy  in  IS43,  nameiy. 


ij=k,jk=  i,  ki  =j; 

ji  =  —  k,  Itj  =  —  i,  ik  : 

mducled,   from   the  equatioi 


1 


(5) 


(:i),   K.  a   Wt-I|.l;no»n 
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equation  of  Lagrange,  which  may  be  written  thus: 

where  r,  by  (2)»  (4),  (5),  is  equal  to  the  known  expression, 

r  =  V{(a/  -  xy  +  (y'  -  y)»  +  {z' -  zY}. 

If  the  law  of  the  attraction  were  supposed  different  from 
that  of  the  inverse  square,  a  different  function  of  r,  instead  of 
r~^j  should  be  multiplied  by  the  product  of  two  masses. 

But  further,  it  is  not  difficult  so  to  operate  on  the  formula 
(3),  as  to  deduce  from  it  another  equation  which  shall  be  equi- 
valent to  the  forms  that  were  proposed  by  the  present  author, 
in  his  papers  ^^  On  a  General  Method  in  Dynamics"  (pub- 
lished in  the  Philosophical  Transactions*),  as  being,  at  least 
theoretically,  forms  for  the  integrals  of  the  differential  equa- 
tions of  motion  of  any  system  of  attracting  bodies.  For  if  we 
observe,  that  by  the  principles  of  the  calculus  of  variations, 
combined  with  those  of  the  method  of  vectors,  we  have  the 
identity, 

Sad^a  +  d'aSa  =:  d(Sada  +  daSa)  -  S(da") ; 

and  if  we  write 

denoting  by  v  the  magnitude  or  degree  (but  not  the  direction) 
of  the  velocity  of  the  body  of  which  the  vector  is  a ;  we  may 
transform  the  equation  (3)  into  the  following : 

which,  when  operated  upon  by  the  characteristic  V  d/,  that 

is,  when  integrated  once  with  respect  to  the  time  from  0  to  /, 
becomes 

^#4-«°-'^+T,^-t«-) +  «'  =  »•      W 
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Consider  a  system  of  three  attracting  ina«ses,  m,  im^  m'\ 
with  their  corresponding  vectors,  a,  a\  a!' \  and  make  for 
abridgment  a'  —  a  =  /3,  and  a"  —  a  =  y ;  we  shall  have, 
by  (i),  for  the  differential  equations  of  motion  of  these  three 
masses,  referred  to  an  arbitrary  origin  of  vectors,  the  following : 
d'a  m'  m" 


d^      -/3v^(-/30^(/3-7)i/{-(/3-7n^ 


(«3) 


d'(a  +  7)  _  VI mf^ 

Al'       "7l/(-70"*"  (7-0)v^{-(7-/3y}'j 
which  give,  for  the  internal  or  relative  motions  of  m'  and  m'* 
about  my  the  equations  : 
A'^_    m^m'  i      0-7)-'        .        7-'       I 

If  we  suppress  the  terms  multiplied  by  m"  in  the  first  of 
these  equations  (14),  or  the  terms  multiplied  by  m'  in  the 
second  of  those  equations,  we  get  the  differential  equation  of 
motion  of  a  binary  system,  under  a  form,  from  which  it  was 
shown  to  the  Academy  last  summer,  that  the  laws  of  Kepler 
can  be  deduced.  If  we  take  account  of  the  terms  thus  sup- 
pressed, we  have,  at  least  in  theory,  the  means  of  obtaining  the 
perturbations. 

Let  m  be  the  earth,  m'  the  moon,  m'*  the  sun ;  then  /3 
and  7  will  be  the  geocentric  vectors  of  the  moon  and  sun  ;  and 
the  laws  of  the  disturbed  motion  of  our  satellite  will  be  con- 
tained in  the  two  equations  (14),  but  especially  in  the  first  of 
these  equations.  By  the  principles  of  the  present  calculus  we 
have  the  developments, 

(7  -  /3)->  =  7->  +  7-'/37->  +  7-'  /37-'  ^1"'  +  • . .        i}o) 
and 


>/{ 


system.  The  theorem  atlmits  of  being  piovcd  by  cotisitie- 
ttioris  more  elementary,  but  was  suggested  to  the  author 
(y  the  analysis  above  ilesuribed  ;  which  may  be  estended,  by 
mtinuing  the  developments  (15),  (lb),  to  the  cuse  of  one 
let  disturbed  by  another,  and  to  a  more  accurate  theory  of 
satellite. 

Without  entering  into  any  farther  account  at  present  of 
le  attempts  which  he  has  made  to  apply  the  processes  and 
btation  of  his  calculus  of  quaternions,  or  method  of  vectors, 
» questions  of  physical  astronomy,  the  author  wished  to  state 
iBt  he  had  found  those  procetises,  and  that  notation,  adapt 
lemselves  with  remarkable  facility  to  questions  and  results 
specting  Foin sol's  Theory  of  Mechanical  Couples.  A  single 
tree,  of  the  ordinary  kind,  is  naturally  represented  by  a  twc- 
ir,  because  it  is  constructed  or  represented,  in  mathematical 
ining,  by  a  straight  line  having  direction ;  but  also  a 
aple,  of  the  kind  considered  by  Poinsot,  is  found,  in  Sir 
Uliam  Hamilton's  analysis,  to  admit  of  being  regarded  as 
e  vector  pari  of  the  product  of  two  vectors,  namely,  of  those 
iMcb  represent  respectively  one  of  the  two  forces  of  the  cou- 
le,  and  the  straight  line  drawn  to  any  point  of  its  line  of 
irectloii  from  any  point  of  the  line  of  direction  of  the  other 
irce.  Composition  of  couples  corresponds  to  addition  of  such 
ector  parts ;  and  the  taws  of  equilibrium  of  several  forces, 
iplicd  to  various  points  of  a  solid  body,  are  thus  included  in 
e  two  equations, 

2j3=0;     £(«/3  -  /3a)  ^  0  ;  (IB) 

e  vector  of  the  point  of  application  being  a,  and  the  vector 

(presenting  the  force  applied  at  that  point  being  f3.     The 

condition  of  the  existence  of  a  single  resultant  is  expressed  by 

the  formula, 

2/J  .  2(<.(J  -  /3.)  +  S(.(5  -  (3.)  .  •S.fl  =  (1.        (19) 

Instead  of  the  two  equations  of  equilibrium  (ItS), 
employ  the  hinglc  formula 

S  .  n/3  =   -  e,  (20) 


i:  may 
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c  here  denoting  a  scalar  (or  real)  quantity,  which  la  iudepeii- 
dent  of  the  origin  of  vectors,  and  seems  to  have  some  title  lo 
be  called  the  total  tctision  of  the  system. 

In  mentioning  finally  some  applications  of  his  algebmle 
method  to  central  surfaces  of  the  second  order,  the  author 
could  not  but  feel  that  he  spoke  in  the  presence  of  persons, 
of  whom  several  were  much  bc'tter  acquainted  with  the  gene- 
ral geometrical  properties  of  those  surfaces  than  he  could  pre- 
tend to  be.  But,  while  deeply  conscious  that  he  had  much  to 
learn  in  this  department  from  his  brethren  of  the  Dublin 
School,  as  well  mt  from  mathematicians elsenhere,  he  ventured 
to  hope  that  the  novelty  and  simplicity  of  the  symbolic  formi 
which  he  was  about  to  submit  to  their  notice  might  induce 
some  of  them  to  regard  the  future  development  of  the  princi- 
ples of  his  method  as  a  task  not  unworthy  of  their  co-operation. 
He  finds,  then,  that  if  □  and  |3  denote  two  arbitrary  but  constant 
vectors,  and  if  p  be  a  variable  vector,  the  equation  of  an  ellip- 
soid  with  three  arbitrary,  and,  in  general,  unequal  ases,  k- 
ferred  to  the  centre  as  the  origin  of  vectors,  may  be  put  undei 
the  following  form 

(ap  +  pa)'  -  Op  -  eHr  =  1.  (21) 

One  of  its  circumscribing  cylinders  of  revolution  is  denoted 
by  the  equation 

-  ((3p  -  p(3)'  =  1 ;  (2J) 

the  plane  of  the  ellipse  of  contact  by 

ap  +  ea  =  0;  (S3) 

and  the  system  of  the  two  tangent  planes  parallel  hereto,  bjr 


(op  +  pa)'=  1. 

A  hyperboloid  of  one  sheet,  touching  the  s 
the  same  ellipse,  is  denoted  by  the  equation 

(»p  +  fa)'  +  (3p  -  pP)'  =   - 
its  aaymptotic  cone  by 

(»p   +  pa)'  +  (fit,  -  |./3)'  =  0 


(S4) 

e  cylinder  in 


(SJ) 


iinil  a  liyperltoloid  of  two  sbeeU,  with  the  snme  asymptutiu 
cone  (20),  and  with  the  tangent  planes  (24),  is  repre«eiited 
by  the  formula 

(.p+pa)'  +  «3p-pP)'=  !■  (27) 

By  changing  p  to  p  —  y,  In  which  ^  i*  a  third  arbitrary 
but  constant  vector,  we  introduce  an  arbitrary  origin  of  vec- 
tors, or  an  arbitrary  position  of  the  centre  of  the  surface  as 
referred  to  such  an  origin  ;  and  the  generul  problem  of  deter- 
mining that  individual  surface  of  the  second  order  (supposed 
to  have  a  centre,  until  the  calculation  shall  show  in  any  parti- 
cular question  that  it  has  none),  which  shall  pass  through  nine 
ffiven  points,  may  thus  he  regarded  as  equivalent  to  the  pro- 
blem of  finding  three  constant  vec/ore,  a,  /3,  7,  which  shall, 
for  nine  given  values  of  the  variable  vector  ^,  satisfy  one 
equaiion  of  the  form 

io(p-r)+(p-7>«}'  ±  l(J(i'-T)-(p-r)0!'=  *  i!(-'8) 

with  suitable  selections  of  ihe  two  ambiguous  signs,  depending 
on,  and  in  their  turn  determining,  the  particular  nature  of  the 
surface.  It  is  not  difficult  to  transform  the  equation  (26),  or 
those  which  it  includes,  so  as  to  put  in  evidence  some  of  the 
chief  properties  of  surfaces  of  the  second  order,  with  respect 
to  their  circular  sections. 

The  recent  expressions  may  be  abridged,  if  we  agree  to 
employ  the  letters  s  and  v  as  characteristics  of  the  operations 
of  taking  sepanitely  the  scalar  and  vector  parts  of  any  quitter- 
iiion  to  which  they  are  prefixed  ;  for  then  we  shall  have 

up  -t-  pa  =  2s  .  ap,  0p  -  p/3  =  2v  .  (3p  J  (29) 
BO  that,  by  making  for  abridgment  2a  =  a',  2)3  =(i',  the 
equation  (21)  of  the  eUipsoid  (for  example)  will  take  the 
shorter  form, 

Ci..„W-(v.pV).=  l.  (30) 

Another  modification  of  the  notation,  which,  fromitsgeo. 
metrical  character,  will  often  be  found  useful,  or  atleust  illus- 
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Thb  instruments  employed,  and  the  general  circumstances 
of  the  mode  of  observing,  have  been  described  in  the  prelimi- 
nary observations  to  the  Tables  of  the  year  1843,  in  the  2nd 
volume  of  the  Proceedings  of  the  Academy,  Appendix  V. 
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MEAN  TEMPBRATUIUB 

1 
1 
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.m 
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62.0 

60.0 

56.8 
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59.6 
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.637 

1.845 
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Thb  following  is  an  abstract  of  the  paper  read  by  Profes- 
sor Harrison  on  the2Gth  of  January,  1846.     (See  page  184). 

It  is  generally  known  that  Baron  Cuvier,  in  the  ^*  liegne 
Animale,"  mentions  two  distinct  species  of  Cassowary,  one, 
the  Galeated,  or  the  Struthio  Casouarius,  found  in  several  of 
the  islands  of  the  Indian  Archipelago;  the  other,  the  Casoua- 
rius (or  Dromaius)  Novae  Hollandise. 

The  first,  or  galeated  cassowary,  has  the  bill  compressed 
laterally,  the  head  surmounted  with  a  bony  prominence,  co- 
vered with  a  corneous  substance ;  the  skin  of  the  head  and 
top  of  the  neck  naked,  tinted  with  a  sky-blue  and  flame  colour, 
^ith  pendant  caruncles,  like  those  of  the  turkey  ;  the  wings 
bare  stiff  feathers,  without  barbs,  and  serve  as  weapons  in 
fighting ;  the  claw  of  the  internal  toe  is  much  the  strongest. 
Next  to  the  ostrich,  this  is  the  largest  bird  in  nature,  from 
which,  however,  it  differs  in  internal  organization,  the  intes- 
tines being  short,  and  the  caeca  and  cloaca  small,  and  no  in- 
termediate stomach  between  the  crop  and  gizzard ;  it  lives  on 
fruit  and  eggs,  but  not  on  grain.  Its  eggs  are  of  a  green 
colour.  The  second,  or  New  Holland  cassowary,  has  the 
bill  depressed,  no  helmet  on  the  head,  naked  round  the  ear 
only ;  the  plumage  is  brown,  thicker,  and  more  bearded ;  no 
caruncles  or  alar  spines,  and  the  claws  are  nearly  equal.  On 
its  internal  organization  the  Baron  makes  no  remark,  neither 
does  he  allude  to  the  peculiar  condition  of  the  trachea,  which 
forms  a  striking  discriminating  character  between  it  and  the 
galeated  bird.  Dr.  Knox^  the  distinguished  anatomist  and 
lecturer  in  Edinburgh,  in  an  extremely  interesting   paper, 
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leail  before  tlie  Wcrnerlan  Naturiil  History  Society,  ami  pub- 
listie<l  in  tlie  Ediiiburgli  Pliilosupliical  Journal,  in  Apiil,  1823, 
Iiaa  entered  more  fully  into  a  comparison  of  llic  iaternal  ot^ 
iiization  of  these  two  species,  and  h<is  given  the  first  account 
1  have  met  with,  of  the  remarkable  tracheal  sac  in  the  emu. 
His  anatomical  description,  however,  of  this  curious  appenilix, 
is  brief  anil  imperfect,  which  may  be  accounted  for  by  tlw 
8|)ecimen  he  examined  being  greatly  mutilated  before  it  frll 
into  his  possession.  His  account  of  it  is  as  follows: — "At 
the  fifty-second  ring,  counting  from  the  glottis,  there  is  foaoil 
a  hirge  muscular  bag,  about  the  size  of  a  man's  head,  inM 
which  the  windpipe  opens  by  a  large  onliee,  occasioned  by  a 
deficiency  of  part  of  the  circumference,  in  about  thirteen  ti* 
cheal  rings;  or  rather  the  rings,  instead  of  closing  round  to 
form  the  tube  of  the  trachea,  expand  outwards,  and  are  a^ 
tached  to  the  sides  of  the  bag ;  it  has  no  communication  with 
any  of  the  air  cells"— p.  36.  "  This  muscular  bag  is  as  large 
as  the  human  head,  is  closely  attached  to  the  sides  of  tliE 
trachea  and  expanded  rings,  is  situatetl  in  the  neelc,  immedi- 
ately above  the  bone  called  the  merrythought;  it  was  km 
by  mo  in  the  female,  though  it  is  probable  the  male  also  p«* 
sesseg  it.  It  is  quite  peculiar  to  this  bird,  no  such  appends^ 
having  been  ever  seen  attached  to  the  trachea  of  any  of  tb( 
feathered  creation,  nor  do  I  know  of  anything  analogow* 
it  in  any  other  animal,  excepting  In  the  chameleon,  to  it 
upper  portion  of  whose  trachea  there  is  appended  a  cotnpoifr 
lively  large  membranous  bag." — p.  138.  "  It  has  not  tb« 
most  distant  resemblance  to  the  tracheal  appendages  found  in 
other  birds.  In  thus  differing  so  singularly  and  mysterioQsJf 
from  the  analogous  structure  of  birds  of  the  old  and  new  coD> 
linents,  it  fully  confirms  the  opinions  of  some  naturalists,  tiiat 
the  living  protiuctions  of  Australia  will,  when  properly  «»• 
mined,  be  found  to  present  peculiarities  altogether  wonderful, 
and,  [xrrhapfi,  yet,  for  a  long  period,  (juile  inox  plica  hie."— 
p.  139. 


Ixix 

Meckel,  ill  the  tenth  volume  of  his  Conii>arativc  Anatomy, 
alluilctt  to  the  discovery  of  this  air  sac  by  Frcmery,  in  the 
year  1819,  but  states  that  he  has  noticed  it  in  n  vague  and 
imperfect  manner.  I  have  not  had  an  opportunity  of  consult- 
ing this  work  of  Frcmery.  Meckel  does  not  describe  this  air 
sac  with  ibat  clearness  and  precision  so  characteristic  of  this 
writer.  His  account  rather  consists  of  quotations  from  Kno.v, 
and  of  the  varying  statements  of  other  writers,  than  of  any 
observations  of  his  own.  Carus,  in  his  System  of  Compara- 
tive Anatomy,  makes  no  mention  of  it.  It  does  not  appear 
to  have  been  known  to  Cuvier,  as  there  is  no  notice  of  it 
either  in  his  Anatomic  Comparee,  or  in  his  Regne  Animale, 
neither  is  it  alluded  to  in  the  new  edition  of  that  invaluable 
work,  now  in  course  of  publication.  In  the  elaborate  and 
excellent  articie  "  Avea,"  in  the  Encycloptedia  of  Anatomy 
and  Physiology,  edited  by  Dr.  Todd,  of  London,  and  which 
article  is  from  the  pen  of  Mr.  Owen,  who  is  justly  regarded 
as  the  first  comparative  anatomist  and  zoologist  of  the  present 
day,  this  peculiar  appendage  is  alluded  to ;  but,  strange  to 
say,  the  brief  and  imperfect  account  which  is  there  given  of  it 
19  wholly  incorrect,  a  circumstance  I  can  only  attribute  to 
some  accidenial  inadvertence.  Mr.  Owen  says,  "that  the 
trachea  of  the  emu  is  remarkable  for  a  sudden  dilatation; 
but,  in  this  instance,  the  cartilaginous  rings  do  not  preserve 
their  integrity  at  the  dilated  part,  but  are  wanting  posteriorly, 
where  the  tube  is  completed  by  membranes  only."  1  have 
made  some  researches  into  the  writings  of  other  authors  also, 
but  have  not  met  with  any  accurate  description  of  this  appa- 
ratus. 

As  I  have  lately  had  an  opportunity  of  examining  this 
appendix  in  the  living  bird,  as  well  as  in  one  recently  dead, 
I  shall  state  such  facts  as  1  have  observed  in  the  former  con- 
dition, as  well  ns  the  appearances  1  have  remarked  in  the 
hitter.  1  may  first  observe,  that  this  exists  both  in  the  male 
and  female:  lor  some  lime  since  I  dissected  a  male  emu  and 
f  2 


found  the  opemng  in  the  tradbea,  b«t  the  soft  puts  mn  too 
much  injured  by  deeompodtion  to  adwi  of  an  aeeoate  cri- 
mination of  the  oac  itoeli  The  speoimoi  firoB  wUoh  Ik 
following  account  if  taken  it  an  adult,  or.  piobaUy,  ap  eU 
female. 

The  cenrical  air>bag  (fig.  1)  ooeupics  a  bniad  and  diep 

depresnon  on  the  fofepart  of  the  oebk,  immiwiiatfly  ahove 

the  sternum  and  iurculum  bone,  which  ktter  in  Uui  Uid  ii 

small  and  impeffect*   The  sac  is  not  pbsenrable  either  ia  the 

living  or  the  dead  bird,  unless  distended,  when  i%  slowly  bnlgei 

forwards  and  laterally,  and  fills  thedqpression  abo ve-pentiBawl ; 

it  is  not,  however,  even  then  so  prominent  as  to  came  any 

remarkable  deformity*  '  On  examining  this  region  daring  Jik 

the  sac  being  undistended,  I  found  the  skin  very  moreahb;  it 

gave  to  the  hand  the  sensation  of  great  warmth,  whev  eos- 

trasted  with  the  surrounding  parts.    The  entire  of  the  tncks 

was  very  moveable  to  either  side ;  but  on  fixing  it  ateaAly,  asd 

carrying  the  fingers  along  its  forepart  down  to  the  steruBi 

the  tube  was  felt  a  little  above  the  latter  to  be  flattened  or 

depressed,  but  no  slit  or  opening  could  be  distinguished ;  th« 

sac  was  perfectly  flaccid  and  compressed,  and  the  communica* 

tion  with  the  trachea  was  closed.     This  examination  did  not 

appear  to  cause  any  peculiar  uneasiness  in  the  part,  ort» 

excite  any  general  irritation  in  the  respiratory  system.    Ite 

bird,  however,  is  very  restless  and  timid,  and  very  impslkst 

under  any  restraint ;  it  is  also  possessed  of  great  muscsbr 

power,  three  or  four  men  being  required  to  secure  it,  and  tk 

attempt  to  do  so  is  by  no  means  free  from  danger,  either  \» 

itself  or  to  those  around,  as  it  struggles  with  great  violenoei 

and  strikes  with  its  powerful  claws  in  every  direction.     I  sw- 

ceeded  twice,  however,   to  my  satisfaction,   in  feeling  this 

region ;  and  I  think  I  am  warranted  in  concluding  that  tk 

tracheal  opening  is  usually  closed,  and  that  it  may  be  openeJ 

at  the  pleasure  of  the  animal.     The  plumage  in  this  situation 

is  thin  and  scanty  ;  the  feathers  are  chiefly  of  the  double  spe- 


ciea,  thiit  is,  two  barbs  proceeding  from  one  ({uill ;  tlie  biirrul 
ot*  ilie  latter  in  amull,  and  filled  wiili  piili,  aud  llm  feathers  are 
fine  and  bair-Iike.  This,  indeed,  is  the  general  character  of 
the  plumage  of  the  struthiones. 

Afendaysafterttie  death  of  one  of  these  birds  (afemule),  I 
carefully  examined  the  sac,  larynx,  and  trachea,  and  the  follow- 
ing is  aa  accurate  account  of  the  several  appearances.  Thu 
integuments  covering  the  air-bog  differ  in  no  respect  from  the 
general  investment  of  the  neck  ;  beneath  the  skin  is  a  strong 
and  red  muscular  lamina,  expanded  over  its  sides  and  fore- 
{mrt;  the  fibres  are  chiefly  longitudinal,  but  several  strong 
fesuiculi  run  in  different  directions;  the  subjacent  areolar 
tissue  contains  numerous  nerves  and  vessels,  especially  veins. 
Oq  opening  thii  bag,  the  tracheal  orifice  (fig.  2)  is  seen  dis- 
tinct and  well-ilefined,  of  the  form  of  a  long  parallelogram; 
tbe  mucous  membrane  of  the  tube  is  continued  around  Its  free 
Vargin,  is  rcfiectod  over,  and  adheres  to  the  anterior  and 
Jnteral  parts  of  the  tube  considerably  beyond  the  edges 
the  opening,  and  then  expands  in  all  directions  to  line 
capacious  reservoir,  which  is  sufficiently  large  to  con- 
in  at  least  a  quart  or  three  pints  of  fluid.  This  mem- 
anc  is  soft  and  vascular;  numerous  capillaries  and  large 
T^ns,  Willi  long  tortuous  nerves,  are  seen  distinctly  through 
t.  The  tracheal  opening  (fig.  4)  Is  situated  about  three 
aches  above  the  furculum,  and  in  the  middle  line  of  the 
uhe ;  it  is  two  inches  and  a  half  long,  and  scarcely  half  an 
Hch  wide,  but  it  can  be  easily  extended  to  three  inches 
a  the  vertical  and  to  three-quarters  of  an  inch  in  the  transverse 
iirection  ;  it  is  produced  by  a  deficiency  in  the  anterior  part 
f  six  rings  (iu  the  two  specimens  1  have  examined  the  num- 
Mjr  Wiis  ilie  same);  the  cartilage  above  and  that  below  the 
f>cniiig  is  brouil  and  well  defined ;  tbe  extremities  of  the  six 
lateral  cartilages  are  sharp,  thin,  und  very  moveable ;  there  is 
110  dilatation,  at  least  to  any  appreciable  degree,  in  this  part  of 
he  tube,  and  ihe  rings  are  not  all  exlended  or  continued  into 


ihc  parietes  of  the  sac,  but,  on  the  contrary,  arc  bent  tonaHs 
each  other  of  opposite  sides,  and  can,  by  a  little  lateral  pres- 
sure, be  brought  into  contact.  On  the  interior  of  the  back 
part  of  the  trachea,  exactly  opposite  the  opening  in  the  me- 
dian line,  a  remarkable  prominence,  or  vertical  keel-lilie  pro- 
jection is  observed  standing  forward  into  the  tube,  and  pre- 
senting a  ridge  of  rounded  bifid  points  or  tubercles ;  when  the 
sides  of  the  opening  are  approsimated,  the  anterior  extremi- 
ties of  the  sis  rings  come  into  contact  with  and  are  supported 
by  this  posterior  ridge,  so  that  the  trachea  is  there  divided  into 
two  channels,  one  at  cither  side  of  this  middle  line ;  and  thus, 
when  the  opening  into  the  sac  is  closed,  the  respiratory  pas- 
snge  is  maintained  free  and  uninterrupted,  while  at  the  same 
lime  its  anterior  wall  is  well  supported  ag^nst  any  collapse 
into  the  cavity,  and  is  also  enabled  to  resist  the  weight  or  pres- 
sure of  the  external  atmosphere,  under  the  suction  influeace 
of  the  inspiratory  efforts :  this  posterior  keel-like  projection 
extends  for  some  distance  on  the  back  part  of  the  trachea,  both 
above  and  below  the  opening.  When  the  trachea  is  relaxed 
in  the  longitudinal  direction,  the  rings  are  all  approximated, 
and  those  bounding  the  opening  are  a  little  overlapped  by  that 
above  and  that  below  it,  and  the  apposition  of  the  several  seg- 
ments is  still  further  secured  by  the  pressure  of  the  superin- 
cumbent soft  parts.  This  cervical  air-bag  bears  no  analogf 
to  the  air-cells  disseminated  through  different  parts  of  the 
bodies  of  birds ;  such  are  formed  of  cellular  tissue,  but  this 
is  an  extension  of  the  mucous  surface,  and  has  no  communj-  I 
cation  with  the  pir-cells,  excepting  through  the  trachea  and 
lungs. 

The  TONCUE  (fig.  1)  is  small,  flat,  thin,  and  triangular; 
its  surface  presents  but  few  papilla,  but  is  studded  with  innu- 
merable small  points,  orifices  of  mucous  follicles ;  its  margins  are 
neatly  fringed  with  fivcor  six  loose,  denticulated  folds  on  either 
side,  some  of  which  are  a  quarter  of  an  inch  in  length.  From 
the  base  of  the  tongue  proceeds  backwards  a  thick  semilunar 
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Ixsiii 

Ifold  of  membrane,  of  the  game  colour  and  tuxturc ;  from  in 
centre  is  a  short,  conical  projection,  analogous  In  its  position, 
in  front  of  the  glottis,  to  an  epiglottis,  and  capable  of  acting 
as  such  to  a  slight  extent ;  it  is  devoid  of  cartilage,  but  wheu 
the  tongue  is  retracted,  this  process  can  cover  the  anterior 
half  of  the  glottis.     The  IIvoid  bone,  or  rather  cartilage, 
supports  the  tongue  by  a  broad  basis,  from  the  centre  of 
which  a  short,  strong  style  passes  forwards  in  the  median 
line ;  a  similar  process  descends  in  front  of  the  thyroid  carti- 
lage, and  is  attached  to  it,  and  to  the  forepart  of  the  trachea, 
by  elastic  ligament ;  the  cornua  are  pliant  and  clastic,  and 
curved  backwards  in  a.  tortuous  form  ;  tbey  support  the  pha- 
rynx and  fauces,  and  admit  of  considerable  expansion.     The 
glottis,  or  superior  larynx  is  well  developed,  and  bears  some 
resemblance  to  the  rima  in  mammalia ;  its  aspect  is  obliquely 
upwards  and  backwards,  and  is  placed,  as  usual  in  birds,  on 
the  posterior  plane  of  the  trachea,  though  not  to  the  same 
extent;  but  it  is  devoid  of  all  spines,  tubercles,  and  papillse, 
nor  has  it  the  chink-like  form  so  common  in  that  class.     The 
thyroid  cartilage  bounds  the  larynx  in  front,  the  cricoid  be- 
hind: on  the  upper  edge  of  the  latter  are  two  thin  broad  plates, 
passing  forwards,  from  the  inner  side  of  the  centre  of  each 
there  is  a  prominent  and  firm  fibro-mucous  body,  projecting 
inwards;  these  bodies  bear  some  analogy  to  arytenoid  carti- 
lages ;  they  nearly  touch,  and  can  easily  be  made  to  do  go, 
whereby  the  opening  is  divided  into  two  parts ;  the  anterior, 
small  and  triangular,  can  be  covered  by  the  epiglottis  wheu 
the  tongue  is  retracted;  the  posterior  is  round  or  oval,  and 
can  only  be  closed  by  the  action  of  the  sunounding  muscles 
pressing  its  sides  iiiio  contact  during  the  act  of  deglutition. 
These  two  portions  bear  a  close  resemblance  in  form  to  the 
human  rima  glottldis,  when  subdivided  into  two  by  ilie  approxi- 
mation of  the  long,  anterior,  basilar  processes  of  the  arytenoid 
cartilages  (fig.  I) 

The  trachea  ts  of  considerable  lengtli,  ihc  rings  ari:  all 
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ihc  pnrtctcs  of  the  sac,  but,  on  the  contrary,  are  bent  t 
cncli  otbcr  of  opposite  sides,  and  can,  by  a  little  laten 
sure,  bo  brought  into  contact.  On  the  interior  of  tb 
part  of  tbo  trachea,  exactly  opposite  the  opening  in  tl 
dian  line,  a  remarkable  prominence,  or  vertical  keel-lil 
jection  is  observed  standing  forward  into  the  tube,  ai 
senting  a  ridge  of  rounded  bifid  points  or  tubercles ;  v\ 
sides  of  the  opening  are  approximated,  the  anterior  a 
tics  of  the  six  rings  come  into  contact  with  and  are  mf 
by  this  posterior  ridge,  so  that  the  trachea  is  there  divid 
two  channels,  one  at  either  side  of  this  middle  line;  an 
when  the  opening  into  the  sac  is  closed,  the  respirato 
sage  is  maintained  free  und  uninterrupted,  while  at  thi 
time  its  anterior  wall  is  well  supported  against  any  c 
into  the  cavity,  and  is  also  enabled  to  resist  the  weight  i 
sure  of  the  external  atmosphere,  under  the  suction  ini 
of  the  inspiratory  efforts  :  this  posterior  keel-like  pro 
extends  for  some  distance  on  the  back  part  of  the  trachei 
above  and  below  the  opening.  When  the  trachea  is  i 
in  the  longitudinal  direction,  the  rings  arc  all  approxi 
and  those  bounding  the  opening  are  a  little  overlapped  1 
above  and  that  below  it,  and  the  apposition  of  the  sevei 
ments  is  still  further  secured  by  the  pressure  of  the  91 
cumbenc  soft  parts.  This  cervical  oir-bag  bears  no  a 
to  the  air-cells  disseminated  through  different  parts 
bodies  of  birds ;  such  are  formed  of  cellular  tissue,  b 
is  an  extension  of  the  mucous  surface,  and  has  no  con 
cation  with  the  jiir-cells,  excepting  through  the  tracht 
lungs. 

The  TONGBE  (fig.  1)  is  small,  flat,  thin,  and  trian 
its  surface  presents  but  few  papillie,  but  is  studded  with 
merable  small  points,  orifices  of  mucous  follicles;  itsmarg 
neatlyfringe '  'vo  or  six  loose,  denticulated  folds  on 

side,  some  .  re  a  quarter  of  an  inch  in  length, 

the  base  d^^^B^^vproceeds  b 


CHrlilaginous,  compressible,  and  elastic;  they  are  104  in  niim- 
bt-r  in  ttic  female,  (1  did  not  count  tfacm  in  ttte  male  specv 
men) ;  sixty-four  are  above  the  tracheal  opening,  six  conw- 
jioini  to  the  open  portion  of  the  tube,  and  there  are  thirly-fow 
between  this  and  the  division  into  the  right  and  left  bronchi; 
in  each  of  the  latter  are  six  semicircular  cartilages,  and  tbrae 
rudimental  fragments;  beyond  these,  the  air-tubes  8braptJ]r 
become  membranous  and  muscular,  and  no  cartilages  are  con- 
tinued into  the  lungs.  The  form  of  the  tracheiil  tube  ia 
somewhat  transversely  elliptical,  but  is  indented  posteriorly 
through  its  whole  extent;  that  is,  each  ring  is  curved  poste- 
riorly, so  as  to  be  convex  towards  the  canal,  and  concave  to- 
wards the  spine;  this  general  indentation  is  increased  by  tfac 
slightest  pressure;  the  cesophagus  is  closely  connected  to  ii, 
and  when  distended,  during  the  deglutition  of  any  large  sub- 
stance, would  appear  to  derive  some  accommodation  from 
this  structure.  This  posterior  indentation  is  much  increased  in 
ilepth  opposite  the  tracheal  opening,  and  thus  accounts  for 
the  corresponding  vertical  prominence  internally  already  de- 
scribed ;  in  this  particular  situation,  the  cartilages  are  alfo 
somewhat  ilifTerently  modified,  as  wc  shall  notice  presently- 
A  yellowish  elastic  structure  extends  the  whole  length  of  tlw 
posterior  depression  on  the  trachea  (fig.  5) ;  this  iiicroatti 
in  strength  inferiorly,  and  terminates  at  the  division  into  ik 
two  bronchi;  beneath  this  elastic  ligament,  opposite  thctn- 
clieal  opening,  and  a  little  above  and  below  it,  short,  but 
strong,  transverse  muscular  bands  pass  across  the  groove,  and 
are  inserted  into  the  cartilages  at  either  side  (tig.  5)  ;  lliew 
fibres,  by  approximating  this  attachment,  will  tend  to  pre- 
serve,  and  even  protrude  the  kccUlike  projection  within,  aad 
thus  enable  it  the  better  to  support  the  approximated  ends  oi 
the  lateral  cartilages  in  front;  the  longitudinal  elastic  ligv 
incnlary  tissue  admits  of  the  extension  of  the  truciiea,  and  can 
restore  it  to  its  stale  of  rest,  on  the  subsidence  of  lh«  cxteDd-  , 
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The  traclieal  cartilages  present  some  HifiiTcticc  in  size  nitd 
I  in  diffLTent  portions  of  the  tube  ;  their  diameter  gradu* 
Hly,  but   slightly,   increases  from  above  downwards,  and  a 
wry  trifling  swell  is  observable  in  the  region  of  the  opening, 
"he  uppcrand  middle  rings  present  flattened  surfaces,  and  their 
Irigcs,  above  and  below,  are  connected  by  elastic  membrane; 
liosc  below  the  opening,  though  forming  larger  circles,  are 
small,  round,  and  weak,  and  have  an  oblique  direction  down- 
wards and  forwards;  this  portion  of  the  tube  is  very  elastic; 
the  four  or  live  last  cartilages  are  deficient  posteriorly,  in  a 
[narrow,  angular  interstice,  which  is  closed   by  lining  mcni- 
le,  weak  muscular  fibres,  and  clastic  tissue;    from  the  last 
bg  no  internal  ridge  or  bar  proceeds,  but  from  the  angle  be- 
iween  the  bronchi  the  mucous  membrane  rises  mesially  in  a 
romtnent  falx-like  fold,  which  is  increased  or  diminished  in 
!ptli  and  tension  in  proportion  as  tho  trachea  and  bronchial 
lubes  are  shortened  and  contracted,  or  elongated  and  distended ; 
hthe  bronchial  cartilages  are  little  more  than  semicircles,  their 
extremities  being  somewhat  thick  and  expanded ;  the  two  su- 
perior present,  externally  and  posteriorly,  small   projecting 
processes,  into  which  some  fibres  from  the  long  cervical  mus- 
ties  are  inserted ;  the  posterior  wall  of  each  bronchus  is  mus- 
olo-membranous;  although  there  is  no  inferior  larynx,  yet 
nch  bronchial  opening, — which  is  of  an  oval  form,  the  long 
ixis  from  before  backwards,  or,  during  life,  from  above  down- 
Wards, — is  capable  of  great  alteration  in  size,  figure,  and  tcn- 
luon  of  its  lateral  boundaries;  these  changes  can  be  effccte<l 
fcy  the  varying  degrees  of  inspiration  and  expiration,  by  exten- 
sion and  flexion  of  the  neck,  and  also  by  the  action  of  the 
|r tracheal  muscles. 

The  six  cartilages   which  are  concerned  in  the  tracheal 

■opening,  deserve  particular  notice ;  they  are  peculiarly  elastic, 

ind  appear  composed,  each,  of  two  symmetrical  portions,  one 

P«n  either  side ;  each  lateral   portion   is  cresccntic  (lig.  (i) ; 

f  the  anterior  cornu,  flat,  thin,  and  very  movcuble,  is  enveloped 
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admit  of  more  easy  dilatation  ;  pcrliaps,  also,  the  posterior 
transverse  muscular  fibres  of  tbc  traehea  may,  by  increased 
contraction,  tend  to  divaricate  the  anterior  cornua  of  the  car- 
tilages, whilst  the  extension  of  the  neck  and  elongation  of 
the  trachea  Iiave  separated  the  cartilages  above  and  below  the 
opening;  once  the  bag  has  been  filled  by  this  expiratory 
effort,  the  glottis  being  closed,  it  may  he  retained  in  th:it 
state,  even  should  this  opening  become  relaxed,  provided  the 
walls  of  tho  sac  do  not  contract,  and  respiration  may  continue 
without  the  reservoir  being  affected,  further  than  that  the  in- 
cluded air  may  be  more  or  less  changed  by  the  admixture  of 
fresh  air  from  each  inspiratory  current:  the  closure  of  the 
i^lottis,  and  an  expiratory  eiTort,  then  appear  to  be  the  simple 

iciee  whereby  the  distension  of  the  sac  is  effected. 

The  sac  can  be  emptied  by  the  contraction  of  its  muscular 
covering,  the  distending  force  having  ceased,  and  the  air  may 
be  expelled  by  expiration,  or  it  may  be  drawn  into  the  lungs 
by  inspiration ;  the  elasticity  of  the  cartilages,  and  the  com- 
pression of  the  surrounding  parts,  will  then  approximate  the 
edges  of  the  opening,  which  will  be  supported  by  the  internal 
vertical  projection  on  the  back  part  of  the  tube,  and  thus  the 
orifice  will  become  so  perfectly  closed,  that  inspiration  can 
have  no  effect  in  drawing  within  it  the  superincumbent  soft 
parts. 

Hlien,  from  surveying  this  curious  and  elaborate  struc- 
ture, we  turn  our  attention  to  its  use,  and  endeavour  to  explain 
the  design  of  this  anomalous  arrangement,  we  are  at  once  met 
by  the  fact,  that  although  this  bird  is  in  all  respects  so  simi- 
lar to  the  ostrich,  and  to  the  Indian  cassowary,  yet  in  it  alone 
is  this  bag  developed.  Were  a  similar  structure  found  in  all 
the  struthiones,  we  should  have  had  little  hesitation  in  con- 
necting it — though,  no  doubt,  erroneously — with  some  of  the 
peculiar  habits  and  endowments  of  (his  class  generally  ;  but 
such  not  being  the  case,  we  naturally  ask,  is  there  any  pecu- 
liarity of  climate,  or  any  other  circumstance  in  the  localily  in 
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ami  with  loss  faligm-,  tliun  llie  qiiadrupeil  or  man,  wlm  are  in- 
capable nf  keopinfi  up  long-contiituod  rnpiH  progression,  not 
BO  much  from  deliiliiy  in  the  muscular  system  generally,  as 
from  a  failure  in  the  insjiiriitory  muscles,  wliich,  uniler  such 
exciting  and  exhausting  circumstances,  are  called  on  to  exert 
additional  force,  in  order  to  maintain  the  due  quality  of  the 
blood,  as  well  aa  to  regulate  the  current  of  the  circulation, 
and  which  esertionfi,  when  too  long  continued,  are  speedily 
followed  hy  that  overwhelming  and  well-known,  though  al- 
most indescribable,  sensation  denominated  fatigue.  It  appears 
I  to  me,  also,  that  this  organization  may  slill  further  minister 
|o  the  respiratory  function,  by  extending  the  surface  of  the 
tnucous  memhrnnc  on  nhich  the  chemico-vital  changes  in  the 
blood  are  efTecled,     The  lining  membrane  of  this  reservoir 
|»esents  not  only  a  very  extensive  surface,  but  it  is  also  as 
highly  organized  as  that  lining  the  trachea  and  hrnnehiul 
tubes,  with  which  it  is  continuous  ;  numerous  capillaries  and 
tortuous  nerves   branch  throughout  its  texture,  and  several 
large  veins  course  irregularly  along  its  wall ;   it  is,  therefore, 
highly  probable  that  the  same  changes  which  are  effected  in 
the  blood  through  the  parietes  of  the  minute  pulmonary  ca- 
(Sllluries,  and  through  the  tbin  coats  of  the  large  veins  which 
traverse  the  air-cells  in  the  bodies  of  birds  generally,  may  all 
take  place  on  the  lining  membrane  of  this  cervical  air-bag; 
and  that  this  additional  respiratory  agency  will  be  supplied  at 
that  very  time  when  the  function  of  rcspimtion  is  required  in 
the  highest  degree  to  maintain  the  muscular  exertion  and  the 
nervous  energy  which  the  animal  evinces  during  its  rapid  ex- 
cursions.     This  adjunct  to  the   respiratory  apparatus  may 
even  be  the  more  necessary  to  this  animal  as  a  compensation 
for  the  imperfectly-developed,  or  almost  rudimcntal  wings, 
which  are  not  only  of  little  or  no  avail  in  locomotion,  hut 
which,  from  the  absence  of  those  large  air-cells  and  blood- 
vessels which  exist  iu  ihe  wtngs  of  other  birds,  can  here  in 
no  way  contribute  to  the  respiralory  function. 
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wliicb  lliis  species  is  found,  that  will  explain  the  necessity  rf 
it,  or  account  for  its  presence,  or  is  there  any  peculiar  poao 
or  faculty  possessed  by  this  bird  of  which  those  allied  lo  il 
are  deprived  ?  or  arc  we  to  regard  it  as  one  of  tbose  eiampk* 
of  creative  omnipotence  which  often  displays  itself  in  the  n- 
riety  of  its  works,  without  any  other  obvious  result  but  Ibe 
mere  manifestation  of  that  power? — a  remark  which  appetts 
strongly  verified  by  many  of  the  peculiarities  of  the  lirii^ 
productions  of  Australia. 

Dr.  Knox  considers  that  the  emu  has  been  furnished  villi 
this  peculiar  provision  to  preserve  it  amidst  tbose  ilangm 
from  sudden  floods  to  which  New  Holland  ia  particularly 
cxjwsed.  "  The  sandy  plains  of  this  country,"  he  says, 
during  a  great  part  of  the  year,  inundated,  and  become  tbcn 
boundless  marshes ;  and  the  plains  generally  are  exposed  tosud- 
den  inundations.  The  rivers,  moreover,  running  west  ward  from 
the  great  chain  of  mountains,  terminate  in  vast  muddy 
marshes ;  the  emu,  forced  to  seek  bis  food  amidst  these  fens, 
may,  when  obliged  to  have  recourse  to  swimming  (irliicli 
must  oflen  be  the  case),  fill  the  muscular  bag  of  the  tracbes 
with  air,  and  thus  convert  it  into  a  swimming  bladder.  It  my 
also  assist  the  bird  in  escaping  from  his  pursuers;  but  on  Aif 
I  do  not  mean  to  insist,  as  this  organ  is  wanting  in  the  gd» 
ted  cassowary  and  in  the  ostrich,  both  equally  remarkable  fit 
speed  of  foot."  Dr.  Knos  further  remarks,  ilmt  wben  tbe 
bag  has  been  distended  by  an  expiratory  effort,  and  tbegloIU 
retained  in  a  closed  state,  the  air  may  be  aUcrnately  circit- 
lated  between  the  lungs,  air-cells,  and  tracheal  bag,  without 
the  bird  being  necessitated  to  allow  it  to  escape,  in  otda 
again  to  (lerform  the  act  of  inspiration,  and  [bus  give  it 
additional  advanLige  in^BBing.  This  explanation  sdM 
extremely  probable.  'oubl,  if  the  inspi' 

are  thereby  render-  cut,  tlils  ercatur 

blod  lo  sustain  ii>  l>l  (wirK-b,  in 

*  Burpuss  the  race^^^^H^       iri-'y-buundl 


An  account  fur  it,  HlnTtas  tlie  great  lapacily  of  tliia  r 

I  free  communication  with  the  trachea,  immnliately  nhove 

;  narrow  bronchial  ajierturc,  its  sudden  distension,  and  as 

iddeii  contraction,  or  the  alternate  partial  action  and  relosa- 

1  of  the  distending  and  compressing  agencies,  together  with 

jfae  free  and  elastic  vibrating  borders  of  the  tracheal  opening, 

9tae  resisting  wall  behind,  and  the  long  and  softly  resonant 

*tube,  leading  upwards,  may,  I  think,  satisfacturily  account  for 

these  peculiar  vocal  phenomena.     What  may  have  been  the 

design  of  imparting  to  tliis  being  this  peculiar  endowment,  it 

would  be  as  vain  to  speculate  upon  as  to  attempt  to  account 

for  the  infinite  variety  of  voice  that  prevails  throughout  the 

animal  world;  that  it  is  voluntary  I  have  no  doubt,  and  may 

be  exercised  either  for  sexual  attraction  or  social  union,  or  as 

indicative  of  nervous  emotion,  the  result  of  anger,  terror,  or 

_  alarm. 

This  remarkable  air-bag  is  not  only  peculiar  to  this  ani- 
lal,  but  there  is  nothing  exactly  analogous  to  it  in  any  other 
mbcr  of  the  class  Aves.  In  the  trachea  of  several  water 
p^rds  there  have  been  long  observed  peculiar  swellings,  or 
Slatations  of  the  tube,  in  the  structure  of  which  the  entire 
fa  certain  number  of  rings  arc  engaged,  but  there  is  no  dis- 
Itinct  sac|  or  hag.  The  laryngeal  or  tracheal  sac  in  the  cfaa- 
neleon,  bear)!,as  Dr.  Knox  has  remarked,  some  remote  analogy 
;  the  laryngeal  sacs  in  certain  of  the  quadrumana,  and 
ren  the  ventricles  in  the  human  larynx,  and  the  sacculi  la- 
mgis,  which  lead  from  each  upwards  and  forwards,  may  be 
rded  as  rudimental  conditions  of  the  same  structure. 


ExPLANATroN  OF  THE  PlaTE. 

Fig,  1. — Superior  glottis,  tongue  fimbriated. 

Fig.  2. — Front  view  of  the  tracheal  sac;  a  few  feathers  re- 
main. 

Fiff.  3, —  Sac  laid  open,  and  drawn  over  to  the  right  side : 
a,  opening  in  the  trachea ;  ft,  sharp,  thin  extremities  of  the  six 
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rings  :  c,  prominence  on  ihe  Itnck  of  ihe  tradieii:  i/,  < 
the  cutaneous  covering;  c,  of  the  muscular;  fi  the  tinn^ 
mucous  membrane,  extending  over  the  front  nnd  ouuidc  ofd 
rings,  and  then  continued  round  tlie  edges  of  the  openfl 
into  the  tracliea.  J 

Fig.  4 Section  of  tlie  trachea :  fi)  b,  c,  as  in  last  Rgtm 

Fig.  5. — Posterior  view  of  the  sac :  a,  indentation  on  tj 
trachea  corresponding  to  the  internal  ridge  in  figs.  3  and  4i 
b,  longitudinal  elastic  ligament,  dissected  off,  and  drawn  t( 
one  side ;  c,  transverse  muscular  fasciculi,  attached  to  tJie  co& 
vexities  of  the  cartilages  on  either  side,  raised  on  a  small  twig 
Fig.  6. — Horizontal  view  of  three  tracheal  cartilages: 4 
from  the  upper  portion ;  r,  from  the  lower ;  b,  corresponds  M 
the  opening,  shews  two  semicircular  cartilages,  th^r  postefii| 
cornua  projecting  forwards  into  the  tube,  and  ending  in  ruioj 
uiid  slightly  bifid  points ;  d  d,  mucous  membrane  of  the  tntchll 
and  sac. 
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Total  Amount  of  Books  sold,  . 

OlITSTANDINO    SL'BaoaiFTlOKS    FOR    THE    PuB- 

CHASE  OF  Messrs.    Hodgeb  and  SMira't 

MSS.,  COLLECTED  DfRING  THE  YeAR: 

T.  F.  Kelly,  Esq., 

D.  H.  Kelly,  Esq., 

J.  T.  Banks,  M.  D., 

John  E.  V.  Vernon,  Esij., 

Durham  Dunlop.  Esq., 

M.  O.  R.  Deose,  Esq., 

Sir  P.  Crnmpton,  BarL 

Sir  P.  N.  Nugent,  Bart., 

Rev.  Dean  Lyons, 

Halltday  Bruce,  Esq., 

Total  Amount  of  Manuscript  Fund, 

Life  Coupositionb: 

Daniel  CoTwolly,  LL.  D. 

John  Ball,  Esq., 

Kobert  Forator,  Esq., 

Walter  Sweetman,  Esq 

James  C.  Sherrard,  Esq.,     .... 

E.  King  Tennison,  Esq 

Total  Life  Compositions, 

Entrance  Fees: 

W.  Hogan,  Esq., 

J.  A.  Galbnuth,  Esq 

J.  F.  Waller,  Esq., 

James  Jameson,  Esq,, 

N.  P,  O'Gorman,  Esq 

Lord  Farnhom, 

Lord  Wallscourt, 

W.  Le  Fanu,  Esq 

William  Henn.  Esq 

Digby  Pilot  Starkey,  Esq.,      .     ■     . 

Charles  Bournes,  Esq 

W.  C.  Dobba,  Esq..    ...... 

P.  J.  Blake,  Esq., 


(58     5     0    1155     3     S 


Broughtjorvard,     .     ,     . 

WynOliani  Gocld,  Esq., 

C,  €.  King,  EsIt 

Daniel  Connolly  LL.  D 

-T    S.  Close,  Esq. 

David  Mooro,  Esq  , 

James  Claritlgc,  Esq., 

Right  Hon.  D.  R.  Pigot. 

J.  Talbot,  Esq., 

Adolpliua  Cooke,  Esq 

.James  S.  EifFe,  Esq., 

William  Lloyd,  Esq. 

Benjamin  Wiline,  Esq., 

T.  JoUiffe  Tuffnell,  Esq 

Charles  W  Williams,  Esq., 

E.  K.  Tenison,  Esq, 

Mathew  Baker  Esq.,      .....     .     , 

Hev.  Closson  Porter, 

Conyngham  Ellis,  Esq., 

Very  Rev.  Henry  Cotton,  Dean  of  Lismore^ 

Hiirkflrd  Deaay,  Esq., 

ArtlnirK.  Nu-.jiit,  Esq, 

Rev.  J.  Oonneil 

Robert  Francks,  Esq., 

Pierce  Morton,  Esii 

Hicliord  Cane,  Esq., 

J  T  Evans,  Esq 

Robert  C.  Williams,  Esq., 

H.  W.  Massy.  Esq 

R.  R.  Madden,  Esq., 

Earl  orEnniskillen, 

Th.imas  Butler,  Esq, 

C-  W.  Lcvinge,  Esq, 

Stephen  O'Meoglier,  Esq., 

Totul  Entrance  Fees, .    .    . 

Anhdal  Sitbscbiftioxb  AtTD  Akbears: 

W.  Hogan,  Esq., 1845, 

Charles  Haalon,  Esq, „ 

Rev.  R.  Butler, „ 

Charles  Vignoles,  Esq., „ 

John  Mollan.  Esq., „ 

Henry  Close,  Esq „ 

F.  Churehill,  M.  D „ 

Rev.  Francis  Crawford, „ 

Rev.  Dr.  West, ,. 


£     ». 

d. 
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Brought  furward, 
Jolin  Hamilton,  Esq., 
William  MnrrBy,  Esq., 
W.  8.  O'Brien,  Esq.,  M. 
Edwurd  Hutton,  Esq., 
C.  T.  Webber.  Esq., 
J.  S.  Cooper,  Esq.,     . 
Alexander  Ferrier,  Esq. 
William  LoQgfield,  Esq. 


Jftcob  Owen,  Esq., 
W.  B.  Wallace,  Esq  . 
Henr?  Watson,  Esq., 

Ditto,   .... 

Ditto,  .... 

Ditto 

M.  O.  E.  Dease.  Esq.. 
J.  G.  Abeltahauser,  Esq.. 
William  Mac  Dougol,  Esq. 
Dr.  O'Grody,    .     .    . 
Hon.  J.  Kingi .     .     . 
Durham  Dunlop,  Esq., 
William  Edington,  Esq. 
T.  F.  Kelly,  Esq.,       . 
William  mil,  Esq.,    . 
Sir  William  Bttliam, 
Thomas  Catlier,  Esq., 
J.  Anster,  LL.D., 
W.  E.  Wilde,  Esq.,    . 
J.  Huband  Smith,  Eaq., 
A.  E.  Gayer,  LL.D.,  . 
Dr.  Osborne,     .     .     . 
W.  Barker,  M.D.,      . 
G.  D.  Latouche,  Esq., 
Eobert  Tigiie,  Esq.,    . 
Dr.  Montgomery,  ,     . 
W.  T.  Mulvany,    .     . 
Rev.  James  Wills, 
Gotldard  Richard,  Esq., 
W.  E.  Hudson,  Esq., 
J.  H.  Jellet,  Esq.,      . 

W.  T.  Lloyd,  Esq.,     . 

A.  Smith,  M.  D.    .     . 
W.  T.  Mac  CuUagh,  Esq. 
R.  C.  Walker,  Esq.,  . 
Jiuues  Apjohu,  M,  D., 


I   t. 

d. 

£     1.    d 
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Brought  forward^  .  ,  . 
George  Wilkinson,  £sq.,  ....  1846, 
Sir  Thomas  Staples,  Bart.,      .     .     .     „ 

Edward  Bewley,  M.  D „ 

F.  M.  Jennings,  £sq.,     ...... 

Lord  Fambam, „ 

Most  Rev.  Archbishop  of  Dublin,     •    „ 

Lord  Wallsoourt,  . „ 

F.  W.  Burton,  Esq., „ 

Robert  Law,  Esq., „ 

Robert  Ball,  Esq., „ 

William  Drennan,  £m[.,      .     .     .     .     „ 
Gerald  Fitzgibbon,  Esq.,     .     .     .     .     „ 

J.  Magee,  Esq., „ 

R.  L.  Ogilby,  Esq.,    ....... 

Thomas  Grubb,  Esq.,     ...... 

C  W.  Hamilton,  Esq., „ 

Dr.  Toleken, .     .     „ 

WiUiam  Monsell,  Esq., 1844, 

Rev.  W.Lee, 1845, 

John  Ball,  Esq., „ 

£.  E.  H.  Orpen,  Esq., „ 

Sir  John  Kingston  James,  Bai;t.,      .  1845, 

Thomas  Oldham,  Esq., „ 

C.  G.  Otway,  Esq., 1843, 

Ditto, .  1844, 

Ditto, 1845, 

H.  F.  C.  Logan,  D.  D.,  ...... 

Hon.  F.  Ponsonbj, „ 

Rev.  James  Reid,       ...'...„ 

William  Blacker,  Esq., „ 

Philip  Rcade,  Esq., „ 

Dean  of  Ossory, „ 

Sir  Lucius  0*Brien,  Bart,       .     .     .     „ 

A.  B.  Kane,  Esq., „ 

Right  Hon.  Chief  Baron,    .     .     .     .     „ 
Hon.  Justice  Crampton,      .     .     .     .     „ 

Edmund  Davy,  Esq., „ 

Sir  P.  Crampton,  Bart.,       .     .     .     .     „ 
J.  D' Alton,  Esq.,  .......  1844, 

Dr.  Beauchamp, 1845, 

E.  Cane,  Esq., „ 

W.  Grimshaw,  M.  D., „ 

John  Finlay,  LL.  D., „ 

R.  A.  Wallace,  Esc]., „ 

A.  C.  Stirling,  Esq., „ 


£  €. 

d: 

£  f.  d. 
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99 
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Brought  forward^    ,    .     • 

F.  Churchill,  M.  D., 1846, 

D.  Moore,  Esq., 1846, 

R.  A.  Wallace,  Esq.,  .... 
W.  B.  Wallace,  Esq.,  .... 
P.  D.  Hardy,  Esq., 

G.  A.  Hamilton,  Esq.,  M.  P.,  .    . 

R.  W.  Smith,  Esq., 

Sir  Matthew  Bamngton,  Bart,   .     .     „ 
Very  Rev.  Dean  Disney,     ....  1843, 

Ditto, 1844, 

Ditto, 1845, 

James  Pirn,  Jan.,  Esq.,  .... 

WiUiam  Stokes,  M.  D.,  .    .     .     . 

George  Cash,  Esq., 1846, 

E.  J.  Clarke,  Esq., „ 

J.  Burrowes,  Esq., 1846, 

Captain  H.  James, 9, 

Sir  M.  Chapman,  Bart.,       .... 
Sir  Robert  Kane,  M.  D.,     .... 

C.  T.  Webber,  Esq., „ 

Rev.  R.  Butler, „ 

James  O'Grady,  M.  D., 1844, 

Ditto, 1846, 

William  HiU,  Esq., 1846, 

J.  Nelson,  Esq., 1846, 

Total  Amount  of  Annual  Subscriptions, 

Th£  Total  Charge,    .    .    . 


99 


99 


£     s.     d. 
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2     2     0 


£     9.    d, 
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Brought  forward^     .     .     • 
M'Dowell,  William,  cleaniog  copperplates  to 

January  26th,  1846, 

Marshall,  A.,   Post   Office  Directory,    13th 

December,  1845, 

Mullen,  George,  bookbinding,  13th  October, 

to  7  th  February,  1845, 

Perry,  J.  H.,  and  Co.,  ink,      •••... 
O'Shaughnessy,  J.  J.,  tinted  prints,  7th  Aug. 

1845, 

Plunkett,  James,  Drawings,  21st  June,  1845, 

to  10th  January,  1846, 

Ponsonby,  E.,  ink,  &c.,  29th  October,  1845, 
Sharpe,  Charles,  Transactions,  3l8t  January, 

1846, 

Tallon,   John,  Jun.,  Stationery,   19th  May, 

1845, 

Underwood,  J.  H.,  Burton's  History  of  Kil- 

mainham,  12th  December,  1845,  •  •  • 
Wiseheart,  red  ink  and  paper,  3rd  May,  1845, 
Webb,  Thomas,  cartridge  paper,  26th  May, 

1845, 

Total  Books,  Printing,  and  Stationery, 

Irish  Manuscripts  purchased. 

Baggot,  B.  W.,  Irish  MS.,  6th  Dec.  1845,     . 
Total  of  Irish  MS., 

Coals,  Candles,  &c. 

Allen,  William,  oil,  &c,  20th  March,  1846, 
Alliance  Gas  Co.,  gas  to  31  st  Dec.  1845,  •     . 
Ditto,  for  coke  and  carriage,  Oct. 

13th,  1845, 

Edmundson,  J.,  and  Co.,  oil,  1 3th  June,  1846, 
Hoey,  C,  2  tons  coal,  and  carriage,  31st  Jan. 

1846,       .     • 

Kiernan,  James,  load  bogwood,  22nd  Nov. 

1845, •     •    • 

Piele,  Thomas,  1  ton  coal,  and  carriage,  3rd 

July,  1845, •     •    • 

Wilson,  T.  P.,  15  tons  coal,  and  carriage. 

Total  Amount  Coals,  &c., 


£  9. 
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Brought  forward^    •    •    . 

CONTIMOENCISa. 

Cftrriage  of  parceb  from  Athlone,  3rd  May, 

1845, 

Ditto,  from  Liverpool,  16ih  May, 

1845, 

W.  Hamilton,  carriage  of  parcels,  29th  April, 

1645, 

Steam  Co.,  freight  of  a  case,  30th  May,  1845, 
Freight  of  books  from  London,  8th  Aognst, 

1845, 

Fannin  and  Co.,  freight  of  a  parcel,  4th  Dec 

1845, 

Freight  of  parcels  from  London,  12th  March, 

1845, 

Clifford  and  Co*,  gum,  April  4th,  1845,  •  • 
Ditto,  varnish,       ditto,         .     .     . 

Clibhom,  £.,  carriage  of  antiquities,  .  •  • 
Boyle  and  Co.,  collecting  Boone's  draft  in 

London, .    •    • 

IVlaguire  for  twine,  9th  May, 

Rooke,  C,  for  98  3d.  stamps,      •    •    .     .    • 

Postage  and  postage  stamps, 

Maguire  for  twine, 

Clibborn,  E.,  sundries  for  cleaning  house,  due 

16th  January,  1846, 

Total  Contingencies, 

Repairs  of  House,  &c 

Barrington,  F.,  repairing  stove,  3rd  Februaiy, 

1846,.     .     .     .    ; 

Brown,  John,  cleaning  windows,  28th  June, 

1846, 

Ditto,  painting  ditto,  21st  July,  1845,  . 
Ditto,  glazing  ditto,  4th  December,  1845, 
Ditto,         varnishing  the  hall-door,  1 2th  Dec., 

1845,  . 

Ditto,         painting  lantern  on  roof  of  library, 

24th  December,  1845, 

Ditto,  sundry  painting,  18th  Feb.,  1845, 
Ditto,  cleaning  windows,  2l8t  Jan.,  184(5, 
Murphy,  J.,  sweeping  chimneys,  4th  March, 

1845, 


jC     $•    d*  I    £     $.  d, 
886  14  5 


0     10 
0    4  10 

0     2     0 
0  12    0 

0    5    6 

0  5     0 

1  2  5 
0  2  6 
0  8  1 
0  10  6 
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2  17 
0     I 
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10     0     0 
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Brought  fonoard^    .    •     . 
Murphy,  J.,  sweeping  chimn^s,  18th  Oct. 

1845,  

Malone,  John,  cleaning  ashpit,  27th  Jan.  1846, 
Bounds,  Brothers,  painting  museum,  &c.,  • 
Walsh,  J.,  for  Academy's  proportion  of  cost 

of  pump  in  yard, 

Total  Repairs  of  House,  &c.,     »    .     . 

FUBNITUBB    RbFAIBS,  &C. 

Boylan,  P.,  satin  paper,  May  22nd,  1845, 
Casey,  P.,  repairing  bells,  &c,  NoYem.  15th, 

1845, 

£  8.  (L 
Duffy,  John,  class  case,  ....  14  0  0 
Cosh  advanced  for  materials,  as  in 

last  audit, 6    0    0 

Edmundson  and  Ca,  fitting  up  gas,.  14th  Aug. 

1845, 

Ditto,  candlesticks,  &c,  .     .    . 

Bialone,  P.,  shaking  carpets,  22nd  Oct  1845, 
Perry,  James  and  Co.,  coal  scuttle,  14th  June, 

1845, 

Pim,  Brothers,  and  Co.,  yelvet,  &c^  8th  Nov. 

1845, 

Porter,  D.,  earthenware,  12th  April,  1845,  . 
Ditto,  ditto,  13th  April,  1845,  ; 

Sibthorpe  and  Son,  glazing  cases,  &c,  4th 

August,  1845, 

Sparks,  B.  W.,  table  coirer,  &c,  14th  April, 

1845, 

Total  Furniture  Repairs,  &c^    •     .    . 

Bent,  Taxes,  and  Insubance. 

Symes,  A.,  half  year's  rent  of  house^  ending 
Ist  August,  1845, 

Ditto,  ditto,  1st  Feb.  1846, 

Taxes,  ministers'  money,  one  year,  15th  Oct 
1845, 

Ditto,  pipe  water,  one  year,  ending  24th  June, 
1845, 

Ditto,  for  watering  streets,  one  year,    .    .    . 


£       9. 

21  12 

d. 
5 

1    7 

0    4 

13  15 

6 
0 
6 

0  10 

0 

0    4 

0 

2    5 

6 

£  8.    d. 
904  17  6 


8  0  0 

85  8  3 

3  5  8 

0  3  6 

3  12  0 

1  18  11 
0  2  0 

0  7  9 

11  4  9 

1  18  7 


37  9  5 


118  10  11 


109  3  7 


1060  17  10 
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Brought  forward^  .  .  . 
Sloane,  H.  C,  attending  meetings,  17th  April 

to  26tli  May,  1845, 

Plunkett,  J.,  cleaning  and  arranging  museum. 
Smith,  John,  delivering  notes,  &c.,  1 9th  April 

to  4th  August,  1846, 

Todhunter,  Isaac,  making  up  accounts,  &a, 

22nd  March,  1845,  to  16th  March,  1846, 

51  weeks®  20«., 

Total  Salaries,  Servants'  Wages,  &€•, 


Total  Dischabge, 
Balance  in  favour  of  the  Public, 


£ 


d. 


315    2  7 

1  2  6 

2  12  0 

0  13  6 


51     0    0 


£     «.    d. 
1186    4     0 


370  10    7 


1556  14    7 
194  17     1 


1751  11     8 


State  of  the  Balahce. 


In  Bank  of  Ireland, 

In  Treasurer's  hands,  as  per  Account, 


£     9.  d. 

.  105  19  9 

.     88  17  4 

£194  17  1 


The  Treasurer  reports,  that  there  is  to  the  credit  of  the  Academy  in 
the  Bank  of  Ireland,  £867  Is.  10(/.  in  Three  per  Cent  Consols,  and 
£1643  19«.  6d,  in  Three  and  a  quarter  per  Cent.  Grovemment  Stock,  the 
latter  known  as  the  Cunningham  Fund. 

(Signed,)  Robert  Ball, 

Treoiurer* 
3lst  March,  1846. 
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COMMSMCINa 

l8T  JANUARY,  1846,  and  ending  31bt  DECEMBER,  1846, 

BT 

GEORGE  YEATES. 


The  instruments  employed,  and  the  general  circumstances 
of  the  mode  of  observing,  have  been  described  in  the  prelimi- 
nary observations  to  the  Tables  of  the  year  1843,  in  the  2nd 
volume  of  the  Proceedings  of  the  Academy,  Appendix  V. 
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No.  XI. 


ACCOUNT 


OF  TBK 


ROYAL  IRISH  ACADEMY, 

FROM  In  APRIL,  1846,  TO  Sin  MARCH,  1847. 


THE  CHARGE. 


£     s.     d,       £     s,     d. 
To  balance  in  favour  of  the  Public  on  31st 

March,  1846, I  194  17     1 

Parliamentary  Grant  for   1846    (paid    18  th  : 

August,  1846), I  300    0    0 

Quarterly  Warrants  from  Treasury,    .     .     .  !  146  17     8 

Total  from  Treasury,     .     .     .  ■ 


Interest  on  Stock  : 
Half  year's  on  £1643  19     6,  3^  per  Cents 
Ditto,        „  867     I   10,3 

Ditto,       „         1643  19    6,3i 
Ditto,       „  867     1   10,3 

Total  Interest  on  Stock, 


»> 


>> 


»> 


Transactions  and  Proceedings  sold: 
Transactions,    Proceedings,    and  Taylor's 

Memoirs,  sold  here, 

Transactions  and  Proceedings  sold  in  Lon- 
don, by  Messrs.  Boone,   £14  12*.  less 

Commission,  £1   9*.» 

Total  amount  of  Books  sold,  . 

Rent  of  Stable,  to  Ist  November,  1846, 
£21,  less  Poor-rate,  10*.  lie/.      .     .     .     . 


Life  Compositions: 
William  Lloyd,  M.  D., 
Charles  Haliday,  Esq., 
Rev.  William  Reeves, 


Foinvardy 


26  14 
13  0 
26  14 
13     0 


3 
1 
3 
1 


446  17     8 


12  18     0 


13     3     0 


21  0  0 
21  0  0 
21     0    0 


79     8     8 


26     1     0 


20    9     1 


63    0    0  '  767  13    6 


VOL.  III. 


Sronght  foncard,     . 
Rev.  Henry  Tibhs  (non-resident),     . 

J.  O.  Curran,  M.  B. 

Total  Life  Compositions, 

Entranci!  fees: 

J.  C.  Dcane,  Esq 

John  Alfom,  Esq., 

P.  Sevan,  M.  D., 

M.  H.  SUpkton,  M.  B.,      .... 

J.  B.  Kennedy,  Esq., 

J.  O.  Curran,  M.  B., 

Abrahom  W.  Baker,  Esq.,       .     .     . 
George  Lefroy,  Esq.,      .     .     .     .     ; 

John  Aldridge,  M.  D., 

T.  P.  Boyd,  Esq. 

EcT.  R.  M'Ghee, 

J.  T.  Beasly,  Esq 

John  TyrreU.  Esq 

Charles  Haliday,  Esq., 

Churles  P.  M'Donnell,  Esq 

F.  J.  Sidney,  Esq 

W.  N.  Hancock,  Esq. 

William  Brooke,  Esq 

Eev.  W.  Reeves, 

D.  J.  Corrigan,  M.  D 

J.  K.  Ingram,  Esq., 

Leonard  Dobbin,  Esq., 

Right  Hon.  Justice  Perriii,     .     .     . 

Eev.  H.  Tibbs 

Hon.  and  Rev.  W.  Wingfield, .     .     . 

M.  P.  Dnrcy,  Esq., 

Total  Entrance  Fees,     . 


6     5     0 

5     5     0 

5     S     0 

5     5     0 

' 

5     5     0 

5     5     0 

5     5     0 

5     5     0 

5     5     0 

5     5     0 

5     5     0 

5     5     0 

5     5     0 

5     5     0 

5     5     0 

5     5     0 

5     5     0 

5     5     0 

5     5     0 

5     5     0 

5     5     0 

5     5     0 

5     5     0 

5     5     0 

5     5     0 

5     5     0 

Annual  Subscriptions: 

Charles  Hanlon.  Esq.. 1846, 

W.  M.  O'Grady,  M.  D. 

R.  Adams,  Esq., „ 

A  Cane,  Esq., , 

C.  W.  Hamilton,  Esq. „ 

Rer.  Dr.  West, 

William  Hogan,  A.  M.,  '  .  .  ,  .  „ 
Algernon  Preston,  Esq.,  .  .  ,  .  „ 
John  Hamilton,  Esq.,     .     .  .     .     „ 

J,  S.  Cooper,  Esq „ 

F.  W.  Barton,  Esq.,       , 
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Brought  forward, 
G.  Fitzgibbon,  Esq., 
Rev.  J.  G.  Abeltsliauser 
William  Edington,  Esq., 

F.  W.  CoDway,  Esq.,      . 
Most  Rev.  Archbisbop  of  Dublin, 
Sir  Lucius  O'Brien,  Bart, 
Thomas  Cuther,  Esq.,     .     . 
Alexander  Ferriec,  Jun.,  Esq. 
William  ftTDougal],  Esq., 
Aquilla  Smith,  M.  D.,    . 
John  Mollau,  M.  D.,  .     . 
Rev,  J  Wills,       .     .     . 
J  Huban.1  Smith,  Esq,, 
Sir  John  K.  James,  BarL, 
C.  C.  King,  Esq.,       .     . 
Thomas  Beattj,  M.  D.,  . 
ileniy  Clare,  Esq.,    .      . 
R.  Tiehe,  Esq.,  .     . 
Hon.  F.  Ponsonby,    .     . 
William  Murray,  Esq., 
William  Lon^field,  Esq., 

G.  D.  La  Touche,  Esq., 
James  M'Donnell,  Esq., 
Charles  Bournes,  Esq.,  . 
E,  J.  Cooper,  Esq.,  .  . 
Alexander  Taylor,  Esq., 
J.  F.  "Waller,  Esq..  .  . 
G.  J.  AUman,  M.  D.,  . 
Philip  Reade,  Esq.,  .  . 
Edward  Hutton,  Esq.,  . 
G.  Ytttj;s,  Esq.,  .  .  . 
Rev.H.F  Logan,  D.D., 
W,  S.  O'Brien,  Esq.,  M.P., 
Edward  Bewley,  &I.  D., 
Rev.  W.  Lee,  .... 
Right  Hon.  Chief  BftTon, 
J.  Davidson,  Jun.,  Esq., 
Rev  C.  Porter,  .  . 
Sir  M  Bnrrlnglon,  Bart. 
J.  Magee,  Esq.,  .  .  . 
M.  0.  R.  Deane,  Esq.,  . 
N.  P.  O'Gorman,  Esq.,  . 
H.  C.  Beauchamp,  M.  D., 
James  Pirn,  Jun.,  Esq., 
William  Stokes,  M.D.,  . 
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Brought  fi/i-varel. 
James  Talbot,  Esq.,  . 
William  Blacker,  Esq., 
George  Cfttr,  Esq.,     , 
D.  P.  Stnrkey,  Esq., 
G.  A.  Frazer,  Esq..    . 
R.  W.  Townsend,  Esq. 
"  -y.  F.  Crawford. 
)n.  Jemea  King, 
K.  Cully.  Esq.,      .     . 
Rev.  J.Golbraitb,      . 
H.  G.  Hughes,  Esq., 
W.  E.  Hudson,  Esq., 
Francis  L'Estrange,  Esq. 
Rev.  George  Longfield, 
William  Roberts.  Esq. 
W.  T.  Keut,  Esq.,     . 
Ditto,  .... 
M.  Longfield,  LL.  D., 
J.  Osborne,  M.  D.,     . 
J.  Hart,  M.  D.,     .     . 
M.  K.  Sanase,  Esq.,    . 
Samson  Carter,  Esq. 
T.  F.  Kelly,  Esq.,      . 
Hon.  Judge  Crampton, 
W.  T.  Mutvany,  Esq., 
T.  N.  Redington,  Esq, 
Lord  Famliani,     .     . 
Benjamin  Wilmc,  Esq., 
W.  C.  Dobbs,  Esq.,  . 
James  Claridge,  Esq., 
James  Jameson,  Esq., 
J.  S.  Eiffc  Esq.,    .     . 
James  Apjohn,  M.  D., 
Robert  Mallett,  Esq. 
Capt.  Sterling,       .     . 
liev.  Samuel  Haugbtc 
William  Lefanu,  Esq., 
J.  Neilaon,  Esq.,    . 
W.  MonseU,  Esq.,       . 
John  Phillips,  Esq.,  . 
F.  M.  Jenaiugs,  Esq., 
T.  Oldham,  Esq.,       . 
Lord  Walisoourt, 
Durham  Dunlop,  Esq., 
John  Finlay,  Esq.,     . 


Forward, 
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Brought  forward^     . 

Rev.  N.  J.  Halpin, 

William  Henn,  Esq., 

William  Andrews,  Esq.,     .... 

James  S.  Close,  Esq., 

Rev.  J.  II.  Jellett, 

Sir  R.  Morrison, 

Charles  Doyne,  Esq., 

Ditto, 

Sir  Edward  Borough,  Bart,     .     .     . 

Hon.  and  Very  Rev.  H.  Pakenham, 

Dean  of  St.  Patrick's,      .     .     .     . 

Ditto, 

W.  T.  Lloyd,  Esq., 

P.  J.  Blake,  Esq., 

Robert  Law,  Esq., 

John  M*Mullen,  Esq., 

Ditto, 

C.  Bolton,  Esq., 

J.  O'DriscoU,  Esq., 

Abraham  Palmer,  Esq.,      .     .     .     . 

Ditto, 

Sir  Thomas  Staples,  Bart,  .... 

R.  C.  Walker,  Esq., 

Sir  William  Betham, 

H.  H.  Joy,  Esq., 

H.  Sharpe,  Esq., 

Arthur  Jacob,  M.  D.,     .     .     .     .     . 
W.  Grimshaw,  Esq.,      .     .     .     .     . 

O.  Sproule,  Esq., 

J.  M.  Neligan,  M.  D.,     .     .     .     .     . 

John  Anster,  LL.  D., 

E.  S.  Clarke,  M.  D., 

Rev.  Edward  Marks,  D.  D.,     .     . 

W.  R.  Wilde,  Esq., 

E.  Davy,  Esq., 

R.  W.  Smith,  Esq 

G.  A.  Kennedy,  M.  D., 

Rev.  James  Reid, 

Robert  Reid,  M.  D., 

John  Toleken,  M.  D., 

Francis  Barker,  M.  D., 

Ditto,        

J.  T.  Evans,  M.  D., 

Thomas  Grubb,  Esq., 

Edward  Getty,  Esq., 


1846, 


It 


1845, 
1846, 


55 


1845, 
1846, 


»> 


»t 


»» 


1845, 
1846, 


»5 


»» 


1845, 
1846, 


51 
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5» 

5» 

»» 
5» 
5» 
5^ 


1845, 
1846, 


11 
11 
i< 
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Bro  uglit  Jiinearil. 
G-  A.  GrieTBon,  Esq. 
E.  J.  Cooper,  Esq. 
Hftliday  Bruce,  Esq. 
Conynghnm  Ellis,  " 
A.  B.  Cone.  Esq., 
SirW.  K.  H«nullon,LL.D. 
Rev.  CLorles  Mayne, 
W.  E.  Hudson,  Esq., 
Thomas  Oather,  Esq., 
Willian]  Lefanu,  Eeq. 
A.  Whjte  Baker,  Esq. 

HfiT.  Charleij  Graves,  A.M. 

J.  R.  D.,  by  E.  ClJbborn,  Esq.,    .     .     . 

ReT.  J.  H.  Todd,  D.  D 

Sir  John  M'Neill, 

Sir  Tliomiia  Eemonde,  Bart.,  M.P..  .     . 
Total  Amount  of  Subscript  ion  a. 

The  Total  Charoe, X'l573 


CXIU 


THE  DISCHARGE. 


Antiquities  purchased,  £tc. 

Brown,    Robert,    repairing   copper  antiques, 

26th  May,  1846, 

Chambers,  H.,  copper  coins,  20th  June,  1846, 
Donegan,  John,  gold  ornament,    11th   May, 

1847,    .     .     .     .     • 

Ditto,  gold  brooch,  29th  January,  1847,    •     . 

Enniskillen,  Earl  of,  crozier, 

Grore,  Francis,  old  glass  bottle,  1st  May,  1846, 

Griffith,  Wm.,  antique  gold  ornament,  29th 
January,  1847, 

Kennan,  Wm.,  for  repairing  antiquities,  26th 
June,  1846, 

Keegan,  Charles,  antique  glass  bottle,  1st 
February,  1847, 

Leary,  Nicholas,  coin  and  pike-head,  2nd  No- 
vember, 1846, 

M'Donagh,  B.,  Cork,  for  repairing  antiques, 
27th  June,  1 846, 

Bice,  Paul,  antique  bronze  sword,  19th  Feb., 

1847, 

Scanlan,  John,  ancient  spear-head,  20th  June, 
1846, 

Strickland,  Thos.,  gold  bracelet,  8th  Feb.,  1847, 

Underwood,  James,  two  iron  swords,  6th 
April,  1846, 

Wright,  Antony,  encaustic  tiles,  Aug.  9,  1846, 
Total  amount  of  Antiquities,      .     .     . 

Books,  Printing,  and  Stationery,  Etc. 

Bellew,  G.,  Stationery,  3rd  December,  1846, 
Brown,  J.,  initial  wafers,  29th  July,  1846,  . 
Camden    Society,  subscription  to    1st   May, 

1845, , 

Du  Noyer,  G.  V.,  drawings,  19th 

August,  1846, £5     0    0 

Ditto,  do.  8th 

December,  1846, 1116 

Ditto,  do.  9  th 

February,  1847, 4  10     0 


£      s.    dL       £     s.     d. 
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2  15     0 


0     4     2 


0     1     0 


0     5     0 
0     2     6 


1     0     0 


0  10 
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9    5 

0 

1     0 

0  ! 

1   15 

0 

i 

22  10 
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1 

0     2 

2  . 

0     1 

0 

1     0     0 
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Forward, 
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.     £     *.    d. 

BrougMfommiy    ■    ■    ■  j     12     4     S 

Edwards,  Geo.,  maoiiscript  copy  i 

of  forfeited  estates,     ....  £25     0     0  i 

Ditto,  for  collating  tlie 

above  and  index, 3  10     0  ' 

Ditto,                    Ledwich's  Anti- 
quities,            110' 

29    1 1      O 

Ferrier  and  Co.,  ink,  I3th  June,  ] 

1846 £0     -1     (i 

Ditto,       do.,      4tliJaIf,  1846,  .       Q     1     U  , 

()     6      3 

Geological  Society,  for  wood-cute,  lOlli  July, 

1846 J       07     6 

Gill,  M.  H.,    potty   printing,    to  j 

20th  March,  1846 £37  1 4     7  I 

Ditto,  on  account  ofpriiil-  I 

ing  Transactions  and  Proceed-  i 

logs,  23rd  December,  1846,      .200     0     0  j 

237   14      7 

HanloD,  G.,  wood-cms,  15lli  Dec,  1846,    .    .  j      9  19     6 
Uodgcs  and  Sniitli,  books,  to  3l5t  I 

December,  1845, £43    6     6 

Ditto,  do.,  3Ut 

December,  1 846 35     5     2 

!     78  II      8 

Jotu'^,  blank  account   books,    26th   August, 

1846, I       023 

M'Dowell,  George,  copperplate  en- 
graving, 11th  August,  1846,     .£15  19     fi 

Ditto,  do.,  22ud  February,  1847,         8     8     0 

Marshall,  A,,  Directory,  4th  January,  1847, 
Millard,    Thomas,     wood-cuts,    7th   August, 

1846, I       300 

Mullen,  George,  bookbinding,  to 

22ndMay,  1845 £18     6     9 

Ditto,do.,  to  31st  December,  1846,    32     4     9  1 
Ditto,  do.,  to  4th  March,  1847,    .     27  12     0  | 

,     78     3     6 

O'Sbaughuessy,  J.  J.,  copperplate 

printing,  24th  August,  1846,  .  £2-1     5     0 
Ditto,  for  tracing-paper,  22iid  May, 

1846 0     I     -1  , 

Ditto,  pencils,  27th  June,  1846,  0     2     6! 

j     24     8   10 

Fvncnd. I  J!(!t     7     9 


Brought  forward,     .     .     . 
OricDMl   Trsuslatiou   Fund    for 

1845, £10  10 

Ditto,  for  1846,     10  10 

Ditto,  for  1847,     10  10 


O'Neill  and  Duggan,  wafers,  30tli 

July,  1846, £030! 

Ditto,  blank  books,  ' 

19tli  February,  1847,      ...       130 


O'KeiUy,  John,  books,  21st  De- 
cember, 1846, £0  16  0 

Ditto,  ditto,  27tli  Fe- 
bruary, 1847, 0  15  0  ! 

Pluaket,  J.,  drawings,  25tli  April, 

1846,        £0  7  6  i 

do.,  ITth  May,  1846,  1  0  0  i 

do.,  1st  Aug.,  do.  3  10  0  : 

do.,  13th  Nov.,  do.    .  3  10 

da,  17th  Oct,  do.     .  4  8  0 

do.,  13th  Feb.,  1847,  17  0  0 


Ditto, 
Ditto, 
Ditto, 
Ditto, 
Ditto, 


Porter,  Jos,,  books.  26th  February,  1847, 
SatiibarDe,  J.  and  H.,  wafers,  &&,  8th  Decetn- 


846, 


Ray  Society,  subscription  for  1845,  .... 
"Robertson,  John,  book,  6th  August,  1846  .  ! 
Sliarpe,  for  books,  l»t  October,  1846,  ■  •  •  j 
Taylor,  R.  and  J.  E.,  Scieatific  Memoirs,  .  . 
Talon,  J.,  envelopes,  &c.,  21at  Dec.,  1846,  .  .  I 
Wiseheart,  J.,  red  ink,  &&,    14th  January, 

1847 

Total  Books,  Printmg,  &c 


0  2  0  1 

1  17  6  I 
16    4  0  I 

4    4  6! 


Coals,  Gab,  &c. 

Alliance  Gas  Company,  gas  to  31st  Decem- 
ber, 1846, 17  ly 

Edmundson,  J.  and  Co.,  for  oil,  10th  January, 

1846 -2     .3 

Iloey,  Charles,  for  31  tons  coals,  and  carriage, 

to  5tli  March,  1847 31    Hi 

Total  amount  Cools,  &c., 

ForwtvtI. 


H  Brow 

■  18' 
^m  Dilto,                  cleaaing  -windows, 
H               to2ud  June,  1846 

^P  Case} 

■  bei 


I 


UErAiitn 


Brown,   John,  glas 


lIuitsE. 
24th   July, 


3     0     0 


nth  Octo- 


Casey,  Paul,  repairing  grates, 

ber,  1846 

Uolooe,  F.,  cliiwiing  carpets,  30th  October, 
1846 

Murphy,  J.,  sweeping  chimneys,  12th  March, 
1847, 

Sober  ton,  J.,  sweep  ing  cliiiuneys,  Slst  March, 
1846, 

SibtUorpe,  H.,  and  Sou,  gliizing.  1 1th  Novem- 
ber, 1846, 

Suriiian,  George,  carpenters'  work,  12ih  FL'b., 

1846, 

Total  Repairs  of  House, 


1    10     0  I 
3  16   10  I 


Furniture  and  I!efairs. 

Brown,  John,  painting,  27th  January,  1846,  . 

Edmundsoa,  J,, and  Co.,  gas-fittings,  ditto,     . 

Nanuetti,  G.,  ornaiuental  pedestal,  Slst  Octo- 
ber, 1845 . 

Surmau,   George,   repairs  of  sundries,    ISth 

April,  1844 

Total  Furniture  and  Repuirs,      ,     .     . 


Kent,  Taxes,  and  Inbukance. 


National    Insurance  Company, 

25th  December,  1847 

Globe  Insurance  Company,  do.,   to  25tli  De- 
cember, 1847, 5  13 

Rent  of  house,  one  year,  to  1st  Feb.,  1847,     104     9 
Ministers'  Money,   to  2!)th  September,  1846,         2  15 
Pipe  Water  Tax,  to  24th  June.  1846,  .     ,     .         1   19 
Total  Rent,  Ta.\es,  and  Insurance,       .  ■ 


Forxard, 


cxvn 


£      s.    d.       £      s.   d. 

Brought  fortcard, 854     5     7 

i 

Salaries,  Wages,  &c. 

Ball,  Robert,  Treasurer,   one  jear,  to   16th 

March,  1847, 

Clibborn,  E.,  one  year,  to  16th  March,  1847, 
Curry,  A.,  sundry  attendances,  to  26th  March, 

1847, •     •     • 

Drummond,  Rev.  W.  H.,   D.  D.,   Librarian, 

16th  March,  1847, 

Graves,  Rev.  Charles,  A.  M.,   Secretary   of 

Council,  18th  March,  1847, 

Hamilton,  William,  Hall  Porter, 

to  13  th  March,  1847,  .  .  •  £34  4  8 
Ditto,  Christmas  allowance,  do.    .       2    2    0 


21 

0 

0 

150 

0 

0 

5 

5 

0 

21 

0 

0 

21 

0 

0 

36     6    8 


4  4 
18  15 
17    5 


0 
0 
0 


Lockhart,  J.,  suit  of  livery  for  Hall  Porter, 
26th  March,  1846, 

Magill,  John,  Messenger,  to  12th  Sept,  1846, 

O'Brien,  Thomas,  do.,  to  27th  March,  1847,  . 

Todd,  Rev.  J.  H.,  D.  D.,  Secretary  of  Aca- 
demy, 16th  March,  1847,     .......  I     21     00 

Singleton,  John,  hat  for  Hall  Porter,  26th 
March,  1847, 

Todhunter,  Isaac,  Accountant,  to  27th  March, 
1847, 

Woodhouse,  John,  for  livery  buttons,   26th 

March,  1847, 

Total  Salaries,  Wages,  &c.,    .     .     .     . 


0  15     0 
48    0    0 

1  16    6 


Contingencies. 

Bannin,  William,  rings  for  keys,  6th  Feb., 

1847, 

Barthes  and  Lowell,  duty  and  charges  on  books, 
9th  July,  1 846, 

Boone,  T.  and  W.,  duty  and  charges  on  books. 

Box,  W.  R.,  gutta  percha,  9th  July,  1847,     . 

Boyle,  Low,  Pim,  and  Co.,  commission  for  re- 
ceiving dividends  on  Stock, 

Clibborn,  Edward,  allowance  for 
cleaning  house,  to   l6th  July, 
1846,  ....-....£500 

Ditto,  do.,  to  16th  January,  1847,       5     0    0 

Ditto,  do.,  to  16th  January,  1846, 
omitted  in  last  account,  .     .     . 


366    7    2 


0    5  8 

0  13  0 

2     8  6 

0    8  6 

0    5  2 


5     0    0 


Forward, 


15     0    0 


19    0  10    1220  12    9 


Brought  forward,     .     .     . 

Clifford  and  Co.,  gum,  &c.,  9th  July,  1846, 

Cutry,  E,.  cnrriage  of  parcel  from  Sligo,    .     . 

Daniel,  P.,  brttss  nails,  &e.,  27tb  Oct,  1847,   . 

Doimdly,  M.,  cleaning  oeIi  pit, 

Gerty,  E.,  eoocb-liire  of  deputation,  2nd  Sep- 
tember, 1846, 

TTodges  and  Sons,  Tor  naila,  6th  MHrch,  1847, 

Jobnson,   T.,  gum,  &-C,  3tst  January,  1846, 

Kennan,  Williain,  carriage  of  keg  of  bog  but- 
ter, 31st  July,  1846 

Leg,  William,  repairing  cask,  5th  August, 
1846, 

Maguire,  twine,  to  31»t  January,  1846,      •     . 

Pnmplin,  for  duty  and  charges  on  books,  t2th 
May,  1846 

Rigby,  W.  and  J.,  wad-punches,  2nd  January, 
1847 

Bharp,  K.,  repairing  clock,  &c.,  31st  January, 
1S47, 

Salmon  and  Co,,  oce  stone  plaster  of  Paris, 
17th  October,  1846, 

Stamp  receipt  for  Treasury  warrant,     .     .     . 

Yatee,  George,  for  tin  cases,  &&,  27th  June, 
1846 

Freight  and  carriage  of  sundry  packages  frnm 
Liverpool  and  London,  &c 

Postages,  and  Post  Office  orders. 

Total  Amount  of  Contingencies,      ,     . 


I     19     0   10  '1220  1: 


IKIS 


Mancbcbipt. 


'aid  on  account  of  the  purchase  of  the  "  Dom- 
nach  Airgid,"  . 


I 


t  of  Charge £!l573 


fe 


CXIX 


State  of  the  Balance. 

£    s.  d. 

In  Bank, 61   17  1 

In  Treasurer's  hands,  as  per  Account,       ....     40  15  1 


£102  12     2 


The  Treasurer  reports  that  there  is  to  the  credit  of  the  Academy  in 
le  Bank  of  Ireland,  £867  \s,  lOd,,  in  Three  per  Cent.  Consols,  and 
1643  19^.  6d,  in  Three  and  a  quarter  per  Cent  Government  Stock, 
le  latter  known  as  the  Conyngham  Fund. 

(Signed,)  Robert  Ball, 

Treasurer. 
3\st  March,  1847. 


r 


